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My dear Sir Roderick^ 

In 1849^ I undertook to prepare for the Palseontographical Society a series of 
Monographs to correspond with the seven great divisions in geology. I had then but a very 
imperfect idea of the magnitude and difficulty of the undertaking. It was at that time 
believed that the proposed work would occupy one volume^ and that it might be completed 
in the course of four or five years ; but I soon found that to attain even an approximate 
knowledge of the numerous species^ and of the correct determination of their localities^ it 
would require geological as well as palaeontological researches to be made over nearly the 
whole extent of the British Islands. This portion of the undertaking would have proved 
an insurmountable difficulty but for the valuable assistance afforded me by the publication of 
your admirable * Silurian System/ and its follower^ ' Siluria.' Through the means of which^ 
assisted by the works of other eminent geologists^ I have been enabled to determine their 
proper positions in the respective formations of the numerous species with which I have become 
acquainted in the course of my researches. To whom^ therefore^ can I dedicate with greater 
propriety the second and third volumes of my work^ containing the Silurian, Devonian, Car- 
boniferous and Permian species^ than to you who have so ably and completely extricated the 
Palaeozoic rocks and fossils from the confusion in which they were involved, previous to the 
publication of your luminous and valuable works on those departments of geology. 

• 

I have the honour to remain, 

My dear Sir Roderick, 
With sincere respect and gratitude, 



Yours most faithfully, 



THOMAS DAVIDSON. 
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APPENDIX AND CONCLUSION. 



Five years have elapsed since I first commenced my researches among the Carboniferous 
Brachiopoda in connexion with this Monograph, and although the time employed may be 
thought great, it must be remembered, in justice to the many gentlemen who have so 
zealously afforded me their valuable assistance, that the country and strata has during 
that interval been continually searched in order to obtain every specimen that might 
tend to complete the history of our species. 

During this lengthened investigation, a vast number of specimens have turned up, 
and been attentively studied, so that it will be necessary in these supplementary pages to 
propose some few alterations to the published portions of the work, as well as to add 
further observations and new^species which, having become subsequently known, could 
not be included in the regular succession of described species. 

At the time I commenced my researches, about 260 so-termed British carboniferous 
species of Brachiopoda had been recorded by different palaeontologists, but after a most 
searching investigation, I could not conscientiously admit more than about 100 of these^ and 
in order to arrive at such a reduction, no small labour was required, nor was I unmindful of 
tlie danger Palaeontologists should guard against in the breaking down of species, which 
if injudiciously done, would be as great an evil as that of uselessly multiplying them.^ 

^ It may be as well to mention that in the second and improved edition of Prof. Morris's * Catalogue,' 
published in 1854, 193 species are recorded, but of these about 93 only are retained on my lists. 

In 1836, Prof. Phillips enumerated 100 species as having been found in England, of which about 
52 are retained. 

In his * Synopsis of the Carboniferous Fossils of Ireland/ published in 1844, Prof. M'Coy described 
230 so-termed species of Carboniferous Brachiopoda stated to have been found in Ireland, but he figured 
only 62. Of the 230, not more than 70 appear to me good species, about 61 are Devonian or Silurian 
names not known or proved to have been found in true Irish carboniferous strata, and aboiit 117 are 
either synonyms, or are due to incorrect determinations. 

In his memoir * On the Localities of Fossils of the Carboniferous Limestone of Ireland,' Mr. Kelly 
enumerates no less than 240 so-termed Irish species ! the catalogue comprising the 230 described in the 
'Synopsis,' and some others from Portlock's * Report on the Geology of Londonderry, &c. ;' and if we add 
JL few more subsequently discovered, about 250 species ! would be put down to Ireland, while my most 
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B^fl^rfe'proceeding further it may be as well that we should inquire into what has 

• • 

led ;to/-ihis extraordinary multiplying of species? Has it not been caused by the 
^ • • *• 

unceciainty and difference in opinion that exists among naturalists with reference to what 
' • • 

''should constitute y^era and species, as well as by the ignorance and precipitation with 
.•/;-.yliich we are so often apt to consider new, what may not be known to us ? 

Deshayes in his paper on the distribution of Acephalous MoUusca in the tertiary basin 
of Paris, obsei^ves : — '* For us the ffentis is a creation of our own mind very happily 
conceived, so as to favour the grouping of those beings which have between them the 
largest number of common characters, than with any of those which are after them the 
most nearly related. That is a natural system, and consequently rational one ; the genera 
represent equal degrees, and of comparable organization. That it is while, considering 
them in this manner, that in our actual researches they acquire the most interest. The 
fundamental basis of natural history, reposing on the exact and profound knowledge of 
the species, being that which emanates directly fix)m the hands of the Creator, while the 
art of grouping those which we have recognised is human.*' Darwin considers the term 
species, on the contrary, as one arbitrarily given, for the sake of convenience, to a set of 
individuals closely resembling each other ; and that it does not effectually differ from the 
term variety, which is given to its less distinct and more fluctuating forms. That the 
term variety, again, in comparison with mere differential differences, is also applied 
arbitrarily and for convenience sake ; that no one can draw any clear distinction between 
individual differences and slight varieties, or between moi^ plainly marked varieties and 
sub-species and species. 

fitrenuous efforts have uot shown tbe existence of more than ahout 80. Mr. Kellj, whose knowledge of 
Irish geology is equal to that of any other man, and who has visited almost every Irish fossiliferous 
locality, expresses himself averse to my rejecting so many Devonian and Silurian species said to have heen 
found in his carboniferous strata and localities, but I may again, without hesitation, assert that the larger 
number, at any rate, are due to incorrect identificaMon, for the examination of many of the original 
specimens in Sir Richard Griffiths' and other collections have convinced Prof, de Koninck, Mr. Salter, and 
myself of this important fact. 

Mr. Kelly has, however, informed me by letter that a large portion of the doubtful fossils were got in 
localities of the calciferous slate, a band which lies under the limestone ; that out of about 70 not proved 
to me, because I have not seen specimens, 22 were obtained at Lisnapaste and Donegal ; that in these 
localities there is a great variety, and that they occur in black soft shale, as soft and as easily decomposed 
by exposure to the atmosphere as any that occurs in the coal-measures : that a lump of this black shale 
exposed to sun and rain for one summer, would slake or fall to pieces : and he therefore supposes that by 
far the larger number of Lisnapaste specimens that were originally in Sir R. Griffiths' collection were lost 
by their removal to the Great Exhibition held in Dublin in 1852, as those tender shales would not bear the 
agitation of carriage, and consequently mouldered away into very small fragments. That there are six or 
eight other localities in the calciferous slate in which similar shales occur with fossils, and that he finds, 
upon looking over his lists, that most of the Devonian species I object to were obtained in those localities. 
Along with Lisnapaste there is Larganmore, Brnckless, Kildress (the red shales near Cookstown in the old 
red series), Bundoran, Malahide^ Carragh, &c. 
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It is quite certain that too little attention is given to the many modifications of which 
a species is susceptible ; this fact has been clearly demonstrated by Dr. Carpenter in his 
admirable researches among the Foraminifera, and will be easily exemplified by the 
Brachiopoda, which are traceable through the entire series of fossiliferous rocks. 

Two opinions appear to prevail at the present time on the origin of species. The 
greater number of naturalists believe in the creation of separate forms or species capable 
of producing varieties, but to how great an extent he who made them only knows. Darwin, 
on the contrary, supposes all species to have been derived from a common progenitor, but 
to be able to positively admit or refute such an idea, it would be necessary to possess a far 
more extended and minute knowledge of species, and the causes of their variation, than 
we at present possess; and although I could not conscientiously go the full length 
with Darwin, I heartily concur with Prof. Huxley, while observing that " all competent 
naturalists and physiologists, whatever their opinions as to the ultimate fate of the 
doctrines put forth, acknowledge that the work in which they are embodied is a solid 
contribution to knowledge." I will not therefore follow those, who blindly admit the 
theory, nor concur with those who unhesitatingly pronounce it a chimera, but will do my 
utmost to register the great facts as they stand, with such comment as I can give, and we 
may thus be led by degrees to a better understanding of many problems relating to species 
and their origin than we at present possess. Falssontologists should, above all, be zoologists, 
and as zoologists have little to do with geological divisions or systems ; when they have to 
inquire into the resemblances and variations in species they should always endeavour to 
trace a species through its many modifications as far back as they can, or^ in other words, 
to search for its probable progenitor, be it located in the Carboniferous, Devonian, Silurian, 
or in any other system of strata, as well as to follow or trace its recurrence in more recent 
periods, and I may boldly assert that when our knowledge of the Brachiopoda shall have 
extended, that the intimate connexion of many of the so-termed species will be discovered, 
and that a large proportion of them will be traced through their various modifications to 
a parent form in stages far more ancient than we are in many cases disposed to admit. 

Before concluding, let me therefore recapitulate the result of five years' attentive study 
of the British Carboniferous species, and point out, however imperfectly, as far as our 
means will permit, those points which appear to have been clearly made out, as well as 
some of those I am necessarily compelled to leave unsettled, for I am far from 
believing that we have arrived at finite or satisfactory results, with reference to several of 
the species. 



Terebkatula (pp. 11 — 18). Plate I and XLIX. 

In 1857 I described T. haatata, T. sacculus, T. OiUin^ensis, and T. vesicularis^ as 
distinct species^ but the subsequent study of a very considerable number of specimens of 
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each of the above-named forms, has shown so many intennediate shapes, that it must 
remain a question whether the last three are in reality more than varieties or simple 
modifications of the first in shape. 

At page 12 I mentioned that Mr. De Vemeuil, and several other experienced 
palaeontologists, were of opinion that T. sacctdus was only a variety of T. hastata ; I also 
stated (p. 17) that T. GiUingenm had been supposed by some observers to be a variation 
in form or the young of T, hastata^ and while describing T. vesicularis (p. 16), I did not 
omit to remind the reader that De Koninck's species was extremely variable both in shape 
and character, so much so, that, to my eyes, certain examples did appear undistinguishable 
from others of Martin's T. sacculus, and to which, Prof. De Koninck admits his shell 
to be very closely related. No one will, therefore, feel much surprised when I aflirm 
that it is impossible to determine whether very many intermediate shapes or specimens 
should be referred more to one than another of the four above-named so-termed species, 
and that there is absolutely no line of demarcation between any of the four forms above 
recorded. 

It would therefore not be surprising, if all the British Carboniferous Terebratulae hitherto 
discovered, were to prove mere modifications of a single very variable species, capable of 
assuming different shapes (influenced no doubt from local circumstances), and not pre- 
senting a greater extent of modification than what is common to many other species. For 
example, is not Terebratula plicata and T.Jimbriata entirely smooth up to a certain age, 
and indeed often so to an advanced stage, when they afterwards suddenly or by degrees 
become more or less regularly plicated during the remaining period of their growth ? And 
many other examples could be given of still greater modifications. 

T. hastata is the largest British Carboniferous Terebratula with which we are at present 
acquainted, some specimens having attained twenty-six and a half lines in length, nineteen 
and a half in width, and thirteen in depth (Fl. XLIX, fig. 11), which is certainly the 
full-grown condition of the species, but which, even under the most favorable conditions, 
was exceedingly variable, as may be seen by casting a glance at the numerous examples 
represented in Fl. I and XLIX of the present Monograph. 

T. sacculusj in its typical shape, appears to be a thickened dwarfed condition of 
Sowerby's species, and although it has been urged that Martin's shell was never coloured 
(so far as known), while T. hastata was ornamented with purple-colour bands, it must be also 
remembered that the number of specimens discovered which have shown these remains of 
colour have been few ; and that we are by no means certain that T, sacctdus may not have 
been similarly ornamented. It is likewise not correct to say, that T. hastata always 
possessed sharp edges, for if we examine a large series of specimens we will soon perceive 
among them many as thick edged as any hitherto discovered of the so-termed T. sacculus. 

If the reader will refer to Fl. VI of my Cretaceous Monograph, he will find 
therein many modifications of T. biplicata carefully represented, and will, I am siu*e> 
perceive as great a difference between certain specimens of this cretaceous shell as any he 
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could produce between T. Aasiata and T. sacculus. Look, for example, at the deeply 
biplicated example (fig. 9) and to that without any biplication at all (fig. 11) of the plate 
above quoted ; still both have been recognised by Palaeontologists as belonging to a single 
species^ and to be intimately connected by every degree of modification. I may also, 
while upon this subject, again remind the reader that out of many thousand specimens of 
T. bipHcata, collected near Cambridge, but one (fig. 6) showing remains of colour has been 
hitherto procured, and whose markings very closely resembled those of our carboniferous 
T. Aasiata. 

T. GUlinffensiSy in its extreme form (PL XLIX, figs. 19, 20), appears different enough 
from the usual shapes of T. hastata^ but we must not consider extremes alone, but rather 
the character presented by the larger number of individuals, and then we will soon find 
every intermediate shape by which these extremes may be connected with Sowerby's species. 

T. vesicularis also, with its deep triundate front, is certainly very peculiar, but this is 
not the common condition of the generality of specimens, which indubitably by gradation 
assume the characteristic shapes of T. aacculus and T. hastata. It is quite evident that in 
both of the last-named forms there exists at times a tendency to the production of a small 
central undulation or rib near the front of the dorsal valve, but the frontal margin of the 
shell may be, and indeed very often is, triundate, without necessitating the production of 
a median rib. The intimate connexion between T. hastata with its straight frontal margin, 
and the T. vesicularis shape with deep triundate or triplicate dorsal valve, or frontal margin, 
has been furnished by a small limestone quarry at Bowertrapping, near Dairy, in Ayrshire, 
and of which variety a series of specimens have been carefully represented in PL XLIX, 
figs. 21 to 26. In this locality the T. vesicularis shape has attained very large proportions, 
while in Yorkshire an exactly similar series has been found, but with much smaller propor- 
tions ; still the Yorkshire T. vesicularis is a miniature fac-simile of the large Bowertrapping 
variety, and in both these cases these extremes merge into the common shape of T. 
Aasiata or of T. sacculus. — ^As to the other synonyms, I am still of opinion that T. ficus, 
M'Coy (p. 13), should be considered a very convex specimen of T. Aasiata, in which the 
frontal margin is slightly triundate; and in PL I will be found many examples of Sowerby's 
species with or without a mesial depression in either valve ; and this leads me to observe 
that the Permian T. elongaia is in all probability, and T. sufflata certainly, a recurrent 
form of T. Aastata and T. succulus, and in proof of which I would beg the reader to cast 
his eye at PL LIV, figs. 1 and 2, 3 and 4, of this Monograph, and he will surely be 
struck by the close resemblance of the figures of T. Aastata and T. elongata represented 
therein. The interior details, loops, &c., are exactly similar in all the forms of Teredratula 
here described, and thisir animal was no doubt so likewise. 
One mistaken synonym must, however, be corrected. 

At p. 1 Atrypa wrgoides^ M'Coy, was supposed to be a form of T. Aastata, and to 
this species is certainly referable the Seminula virgoides represented at PL 3'"* fig. 28, of 
M'Cqy's ' British Palaeozoic Fossils,' but the true Atrypa virgoides, described and figured in 
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1844 in the * Synopsis of the Carboniferous Fossils of Ireland/ PL xxii^ fig. 21, is nothing 
more or less than an elongated malformation of JtAyris planosulcata / a discovery entirely 
due to my zealous friend Mr. J. Wright, of Cork, who having obtained the typical 
specimen (formerly in the collection of Dr. Haines), and a number of similar malformations 
found in the limestone near Cork, has left no possible doubt in the matter. (PL LI, 
11 and 11*.) 

It is well known that the carboniferous fossils of the South of Ireland are usually much 
distorted by pressure or cleavage, and that the mere form is of but little specific value ; 
and in illustration of this I have represented four specimens of T. Aastata found near Cork 
(PL XLIX, figs. 18 to 16) which show what extraordinary modifications the same species 
may assume under similar circumstances. 

It is not in my power at present to say what may have been the parent form from 
whence all these modifications of T. Aastata have been derived. We shall probably trace it 
hereafter in the Devonian or even Silurian periods ; but I am also quite aware that the 
generality of Palaeontologists are not yet sufficiently imbued with the absolute necessity of 
enlarging the circle of variation to be permitted to a species, and will naturally say that 
** they must totally dissent from my putting such a lot of shells into a single species/' 
I think, therefore^ that should Palaeontologists hereafter consider it desirable to merge the 
whole British Carboniferous Terebratula into T. Aastata that the varietal designations of 
GiUin^ensiSy SacculuSy and Fesicularis, might perhaps be retained to denote certain modi- 
fications in its shape. 

Athybis, or Spirigera. 

In external shape the species of this genus approach more to Terebratula than to any 
other genus, and therefore in a good or natural arrangement it should precede Spirt/era. 
Nine species of JtAyris have been provisionally retained from among the many synonyms, 
while the value of A.^lobularis and A. squamigera may still require confirmation ; for of 
both these shells the material at my command has been very scanty : and it is even 
uncertain whether the identification with A. squamigera (de Koninck) be correct. 

Athtris AMBiQUA (p. 77). Plate XV, figs. 16—22 ; and Plate XVII, figs. 11—14. 

The muscular impressions oiAtAyris have been represented in AtAyris undata (a Devo- 
nian species), but not in quite so precise a manner as could be desired, as seen on some 
silicified internal casts of A. ambxgua from the carboniferous limestone of Bakewell 
(Derbyshire), in the Museum of Practical Geology, and of which two enlarged illustrations 
will be found in PL XVll of the present Monograph. I have also ascertained (since the 
publication of my description of this species) that the spiral processes, and their interme- 
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diate connecting lamellsB are similarly disposed in Athyris ambigua to those of A. pectini 
feray of which we have also given a representation in the same plate. 

Athyris subtilita.^ Plate I, figs. 21, 22 ; and Plate XVII, figs. 8, 9, 10. 

In p. 18 I have described the shell as a Teredratula, but in p. 86 located it with 
Athyris, to which genus it belongs. 

Athyris lamellosa (p. 79). Plate XVI, fig. 1 ; Plate XVII, figs. 6, 7 j and Plate LI, fig. 14. 

When describing this species in p. 79 I had not seen any specimens with its concentric'' 
laraelliform expansions completely preserved, and it was only subsequently that Mr. J. 
Wright discovered several fine examples at Little Island, near Cork (PL LI, fig. 14), 
showing that these expansions were prolonged in some specimens nearly an inch from the 
surface of the shell, and that they difiered from those which adorned the valves of Athyris 
planO'Sulcata by being somewhat irregularly plaited, or frill-like, as seen in PL LI, fig. 14. 

Athyris plano-sulcata (p. 80). Plate XVI, figs. 2 — 15 ; and Plate LI, figs. 1 — 13. 

This species appears to have varied considerably, and I have already shown that the 
original A. virgoides, M'Coy, is nothing more than an elongated shape of the present 
species, distorted from pressure and cleavage. 

Athyris Carringtoniana, Boo. Plate LII, figs. 18 — 20. 

Sp. Char. Shell transverse, sub-rhomboidal, with rounded extremities; wider than 
long ; valves moderately convex, and about equally deep ; hinge line, forming an obtuse 
angle, the greatest breadth of the shell being along the middle ; beak of ventral valve 
small, slightly incurved ; foramen circular, and contiguous to the umbone of the opposite 
valve ; beak ridges sharply defined, leaving between them and the hinge line a narrow 
flattened space. A shallow longitudinal sinus or furrow extends from the extremity of the 
beak to the front. In the dorsal valve there exists a moderately elevated mesial fold, 
longitudinally divided by a shallow furrow. Externally both valves are regularly traversed 
by continuous concentric small ridges or striae. Dimensions variable: two specimens have 
measured — 

Length 8, width 14, depth 6 lines. 

1 The reference is not qnite correctly given at p. 86, it shoald be HaU, in Howard Stansbury's 
'Exploration of the Valley of the Great Salt Lake of Utah,' p. 409, pi. 2, figs. 1-2 : 1852. 
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0d8. This interesting species has much resemblance to Phillips' Devonian Spirt/era 
pKcdana} as well as to De Yerneuirs Terebratula ffispanica from the Devonian rocks of 
Spain/ and for some time I felt disposed to consider the form under description as a 
variety of Phillips' species, but after comparing three examples of our carboniferous shell 
with the figures of the Devonian species, it appeared to me that our shell was more sub- 
rhomboidal in shape, and had not the straight hinge line of the Devonian species ; the 
sinus in S. phalana and T. Hispanica is also much wider and deeper than what we find in 
our shell, and the mesial fold is also much more deeply divided. I have therefore named 
the carboniferous species after its discoverer, and as an appreciation of the valuable assist- 
ance I have received from him during my examination of the many Staffordshire species 
he had so zealously collected. Mr. Carrington has obtained eight or nine specimens from 
the carboniferous limestone of Wetton, in Staffordshire. 

'Retzia. 

Two species have been already described, and a third has recently been found. 

Retzia radialis (p. 87). Plate XVII, figs, 19 — 21, and Plate LI, figs. 4 — 9. 

This shell appears to have varied considerably in shape, as well as in the number and 
size of its ribs, so much so that many of its variations when viewed individually, might 
lead us to doubt their being simple modifications of Phillips^ type. After having 
assembled a great many specimens from the same as well as from distinct localities, I soon 
perceived that extreme forms, with twenty-three small ribs, and those with eleven large 
angular ones upon each valve, could be easily connected by intermediate links ; that, for 
instance, some examples possessed thirteen ribs, others seventeen, nineteen, and twenty-one. 
In some localities, likewise, owing no doubt to peculiar circumstances, the shells were all 
small, while in other places they have attained half an inch in length. In PI. LI, as 
well as in PI. XYII, will be found illustrations of all the most marked variations in 
form hitherto observed. 



Retzia ulotrix (p. 88). Plate XVIII, figs. 14, 15. 

This appears to be a rare species ; a very perfect example has, however, been recently 
discovered by Mr. Carrington in the carboniferous limestone of Allstonefield, in 
Staffordshire. (PI. LIV, fig. 45.) 

^ Figures and deBcriptions of the Paleeozoic foMils of Cornwall, Devon, and West Somerset, p. 71, pi. 
xzviii, fig. 123, foand at Hope, near Torquay. 8. phalcena belongs to the genus AthyrU, not Spirifera. 

3 'Bulletin de la Soc. Geol. de France,' 2d serie, Tom. 2d, p. 463, pi. ziv, fig. 7. Mr. de Yemeuil's 
T. Eispanica, belongs to the genus AthyrU^ and is perhaps a synonym of A.phakena. 
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Retzia ? CARBONARiA, Dav. Plate LI, fig. 3. 

Spec. Char. Shell ovate, longer than wide ; valves moderately and equally convex, 
without fold or sinus, margin of valves nearly straight ; beak moderately produced, 
incurved and truncated by a circular foramen, slightly separated from the hinge-line by a 
small deltidium. Surface marked with about twenty-four small rounded ribs ; shell 
structure minutely punctured. Interior unknown. 

Length 9^, width 7^, depth 5^ lines. 

Obs. A single example of this interesting species only has been hitherto discovered, 
and it was not until after much research and hesitation that I venture to apply to it a new 
specific denomination. Prof. De Koninck, to whom I submitted drawings, pronounced 
it quite distinct from Betzia serpentina, in which the striae are much more numerous. At 
one time I thought it might perhaps be referred to Terebratula Marcyi^ of Shumard 
(* Palaeontology of the Red River of Louisiana/ PI. I, figs. 4 and 6), as the description given 
of that shell by the American author, so nearly agreed with that of our British fossil, but 
having forwarded drawings of our specimen to Prof. Hall, that distinguished palaeon- 
tologist seemed inclined to consider the English shell as belonging to a more robust species 
with smaller beak and fewer ribs, and that it differs likewise from Betzia vera, in several 
particulars. 

Some uncertainty as to the genus to which it belongs must naturally prevail, since 
we are unacquainted with its interior dispositions. I am also undecided whether it 
belongs to Betzia or to Prof. Hall's sub-genus Bhynchospira} proposed for several 
shells which bear a close resemblance both in general form and in the interior spires to 
Betzia ; but of which the dorsal valve never presents the straight extended hinge-line, 
nor the ventral valve the short area common to all true species of that genus. 

I am indebted to my friend Mr. Salter for the first knowledge of this new British 
fossil, which was obtained from the lower Carboniferous Shales of Skrinkle, Pem- 
brokeshire, and which is now preserved in the Museum of Practical Geology. 

Spirifera. — Since describing the Spirifers, many more specimens and observa- 
tions have been gradually assembled, which will necessitate the introduction of some 
alterations and additions to what has been written upon the subject. Thirty-seven species 
are described in pages 19 to 76 of our Monograph, but it must be remembered that some 
of these were at the time doubtfully and provisionally retained from want of sufficient 
grounds for rejection or adoption, and that it was only during the interval that uncertainty 
has been dispeUed in certain cases, while a few species that had been supposed distinct 
subsequently proved to be varieties of some of the others. In the following list a point of 

1 'Twelfth Annual Report of the Regents of the Unirersity of the State of New York,' No. 185, p. 29, 
1859. 

29 
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iDterrogation is placed before those names, of which the specific claims are still uncertain, 
and a few synonyms have been appended. 

1. SpiftiFEBA STRIATA, Martin. Sp. = 7. spiri/era, YaL apad Lamarck = fif. aitenuata. 

Sow. = S. Princeps, M*Coy. 
? 2. — MosQUEKSis, Fischer. =^ C. Sowerhyi and C. Kleinii, Fischer = jS. eharistites, 

V. Buch. 

3. — DUPLicicosTA, Phillips. = ? Tar. S. humerosa, Phil. 

4. — TBiooNALis, Martin, Sp. = Sp. hisuleata^ Sow. ; = S. smmeireularis, Phillips ; 

8. ealearata, M'Coy (not Sow.) ; =: S. grandieostata^ 8. planieosta, and 
5. transicTu, M'Coy ; = 8, erassa, De Koninck ; = ? 8. elatharata^ 
WCoj. 

5. — CONVOLUTA, PhUlipS. 

6. — - TEIANGVLARI8, Martin, Sp. 
? 7. — FU8IF0SMIS, PhiUipa. Very doahtfiil species. 

8. — BHOMBOIDEA, PhUUpi. 

9. — ACUTA, Martin, Sp. 

10. — PLAN ATA, Phillips. 

11. — CUSPID ATA, Martin, Sp. 
? 12. — SuBCONiCA, Martin. 
13. — DISTAN8, 8ow. = 8p. hiearinata, M'Coy. 

? 14. — MESOGONIA, M'Coy. 

15. — PIN GUIS, Sow. =8. rotundatus, Sow. (not Martin) ;=^. sub-rotundatus, 

M'Coy. 

16. — 0VALI8, Phil. = 8. exarata, Fleming ; =z 8. hemitpheriea, M'Coy. 

1 7. — INTEOBIC08TA, Phil. =J A. rotundatus, Martin (not Sow.) = T 8p. paueieasta, 

M'Coy. 

18. — TBiBADiALis, Phil. = 8p. trisulcoso and 8p. sex^radialis, Phillips. 

7 19. — Reedii, Dav. A very doubtful so-termed species, which will probably have to 

be suppressed. 
20 — GLABBA, Martin. Sp, = 8. ohlatus and 8. obtusus. Sow. ; = 8, linguifera, 

8. symmetrica, and 8. decora, Phillips ; = 8. rhomboidalis, M'Coy. 

21. — Cablukiensis, Dav. 

22. — Ubii, Fleming. 

23. — LINEATA, Martin, Sp. = 8. mesoloba, Phillips ; = 8. imbricata. Sow., 8. reti- 

culata, and = 8. strigocephaloides, M'Coy ; = 8. Martini, Fleming. 
? 24. — blliptica, Phillips. 

25. Spibifebina laminosa, M'Coy, Sp. = 8. tricomis, De Kon. 

26. — cbistata, Schloth. Var. octoplicata, Sow. = 8. partita, Portlock, and var. 

biplicata, Dav. 
? 27. — MINIMA, Sow. Doubtful species. 

28. — IN8CULPTA, Phil. = 8. quinqueloba, M'Coy. 

29. Ctbtina septosa, Phillips, Sp. 
? 30. — dobsata, M'Coy. 

31. — cabbonabia, M'Coy. 
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From this list it will be seen that not more than about twenty-three or four species 
oi Spirifera have been satisfactorily determined, S. ellipticay S. mesoffoniUy Sp./usifomiis, 
Sp. Beedii, Sp. minima, and S. aubconica, S. mosquensis, C. dorsata being probably to 
some extent synonyms or varieties, and not sufficiently studied from want of sufficient 
material. I will now add a few remarks with reference to some of the species. 

Spirifera striata, Martin (p. 19). Plate II, figs. 12 — 21, and figs. 9 — 11. Referred to 
8. duplicicosta, and probably the young of 8. striata ; Plate III, figs. 2 — 6, and 
Plate LII, figs. 1, 2. 

This is a very variable species, the shell is generally transverse, but sometimes it is longer 
than wide ; and I am therefore not quite certain whether the specimens referred to 8p. Moa- 
quensis do in reality belong to the Russian type. For instance, the specimen, PI. LI, fig. 1, is 
certainly Sp. striata, and it will remain a question for future determination whether the 
specimens, PI. IV, figs. 13, 14 ; and PI. XIII, fig. 16, do really belong to Sp. Mosquensis. 
Mr. J. Wright is of opinion that the so- termed Sp. datharata, M'Coy (p. 21, PL III, 
fig. 6) should be considered a synonym of Sp. bisulcata rather than of Sp. striata (although 
in 1855 so referred by Prof. M*Coy), for the description and figure in the * Synopsis' agrees 
very closely with some of the finely-ribbed varieties of Sp. bisulcata, and that shell M*Coy 
describes in p. 120 of the last-named work, "with three or four ribs on the mesial 
fold." It appears evident, likewise, that Sp. striata, as described in the * Synopsis,' 
includes both Sp. striata and the larger forms of Sp. bistdcata ; Sp. bisulcata of the same 
author refers only to the young of that species. 



Spirifera duplicicosta, Phillips (p. 24). Plate III, figs. 3, 4, (?) 5 — 11. Plate V, figs. 
35, 37, incorrectly referred to S. trigondis, Plate LII, fig. 6. 

This very variable species is sometimes with difficulty, and even uncertainty, dis- 
tinguishable from certain shapes of Sp. striata. Mr. Burrow is of opinion that 
Sp. humerosa, PhilHps, (p. 23 PI. IV, figs. 15, 16), should be considered a thickened 
ponderous local variation of S. duplicicosta ; and although I was at one time disposed to 
view it as distinct, am now more inclined to follow Mr. Burrow by placing it among the 
varieties of the last-named species. The mesial fold in S. duplicicosta is sometimes much 
prolonged beyond the level of the lateral portions of the valves, as seen in PL V, fig. 35, 
and PL LII, fig. 6 ; and it is even sometimes difficult to distinguish certain examples of 
8. duplicicosta from 8. striata. 
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Spirifera thigonalis, Martin. 

At one time I erroneously believed, with the generality of Palaeontologists, that 
Sp, trigonalis, Martin, p. 29 ; 8p. bisulcata, Sow., p. 31; Sp. crassa, de Kon., p. 25 ; Sp. 
ffrandicostata, M*Coy, p. 23 ; and Sp. transiens, M*Coy, p. 33, were sufficiently distinct 
to be retained as separate species ; but a subsequent examination of a more extensive series 
of specimens has led me to infer that they are all modifications of a single very variable 
species, for which the term triffonalis, or bisulcata, should be retained ; and I am glad to 
say that this opinion has been already accepted by several experienced observers. No 
species is more variable in its general aspect, or in the number of its ribs, still every 
intermediate form may be found in our carboniferous limestone districts. To attempt, 
therefore, to' describe all these variations would be endless ; but the following figures will 
convey an idea of its more prevalent shapes. We would therefore refer to Sp. tri^onalis, 
PI. IV, figs. 1, 2; PI. V, figs. 1, 23, 24, and 38, 39; PL VL, figs. 1-22; PL VII, 
figs. 1 — 4, 7 — 16 ; and PL L, figs. 8 — 8 ; but I am at the same time ready to allow that 
if, for example, we take the winged more simple form, PL L, fig. 7, and then compare it 
with the transversely oval, rounded, thickened var. crassa (PL VI, fig. 20), the notion of 
both being modications of a single species will, to the generality of observers, appear 
absurd ; still if we find every variations connecting these extremes, are we to refuse the 
evidence of our eyes and senses, and to create as many species as we possess specimens ? In 
many examples of undoubted Sp. triffonalis and S. bisulcata, the cardinal angles are rounded 
so that the hinge-line is shorter than the breadth of the shell, but in the larger number of 
individuals these angles became more or less prolonged, and in some specimens they form long 
attenuated wings (PL L, figs. 3, 5, 6, 7, 8, and 9). In his list of the carboniferous Brachio- 
poda of Belgium, Prof, de Koninck admits that his Sp. crassus, and M 'Coy's Sp. ffrandi- 
costata are in all probability varieties of Sp. bisculata} In its most simple shape, the 
sinus of S. trigonalis presents three longitudinal ribs, of which the central one is usually 
the largest (PL L, figs. 3 and 7) ; in other specimens there exists five, or two smaller ones, 
one on either side of the central rib (fig. 4), while in larger individuals we often find seven 
ribs, or three on either side of the central one (fig. 9), but in some specimens the ribs are 
more numerous and less regular in their respective widths. The mesial fold is often com- 
posed of three bifurcated ribs, or is divided by two sulci; but here again, although this is 
certainly the prevalent feature, in some specimens these three ribs are more divided and 
the fold is sometimes not so sharply bisulcated. The shell of Sp. trigonalis is but rarely 
perfectly preserved, but when so the whole surface or ribs are finely striated and closely 
imbricated or decussated by numerous transverse fine spinulose or serrated ridges, as many 

^ * Memoire sur les genres et lea Rous-genres des Brachiopodes munis d'appendices spiraux,' par M. 
Davidson, traduit et augments de Notes par le Dr. L. A. Koninck. ' Memoirs de la Society Royale de 
Liege,' 1859. 
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as from twenty to thirty occupying the width of three lines, and of which an enlarged 
representation will be found in PI. L, fig. 9". 



Spirifera convoluta, Phillips (p. 85). Plate V, figs. 9 — 15 (2 to 8 excluded); and 

Plate L, figs. 1, 2. 

This appears to be a rare species, of which three or four very remarkable speci- 
mens have been found by Mr. J. Rofe, at Thorneley, near Chipping (ten miles N.E. 
of Preston). One specimen in particular (PI. L, fig. 1) was perfect from end to end, and 
measured eleven lines in length by fifty-seven in breadth, and twelve in depth. The shell 
occurs also in the carboniferous limestone of the neighbourhood of Wetton, in Staffordshire. 
I fear having too hastily coincided in the view taken by Prof, de Koninck, that Sp. rhoni- 
boidea (Phillips) was a synonym of S. convoluta. Mr. E. Dupont states he has found 8. 
convoluta abundantly at Celles, near Dinant, in Belgium. 



Spirifera rhomboidea, P/iillips. Plate V, figs. 2 — 8. 

Prof. Phillips's description of this species will be found in the foot note of p. 36. A 
great difference is observable in the mesial fold and sinus of all the specimens I have seen 
of this and the preceding species. In Sp. convoluta it resembles much that of Sp. 
iriffonalis, its three principal ribs being strongly marked, while in Sp. rhomboidea they are 
more numerous, and hardly defined. 



Spirifera triangularis, Martin (p. 27). Plate V, figs. 16 — 24; and Plate L, figs. 

10—17. 

This is a very elegant and well-characterised species, easily distinguishable, but 
extremely difficult to extract from the hard limestone matrix in which it is usually 
imbedded : nevertheless, after much labour, Mr. Burrow has been able to procure a 
numerous series, among which were several examples that retained their elongated 
tapering wings quite perfect ; but it is remarkable that when one wing became very much 
prolonged, the other was somewhat suddenly abbreviated, and this is very clearly discernible 
in the two or three of the most perfect specimens hitherto discovered (PI. L, figs. 18, 15, 16). 
It is also necessary to remark, that in young shells the front was not very much produced, 
while in the adults the acutely angular cuneiform rib in the fold and sinus projects con- 
siderably above and beyond the regular surface of the valve (PI. V, fig. 21). 
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Spirifera acuta, Martin. Plate LII, figs. 6, 7. 

CoNCHTLiOLiTHUS ANOMiTES ACUTUs, Martin, Petrificats Derbiensia, pi. 49, figs. 15, 16, 

1809. 

For a long time I felt much puzzled with reference to this shell, and supposed it the 
young of some other species. My uncertainty has been, however, recently removed by Mr. 
Burrow's fortunate discovery of a number of specimens of all ages, and exactly agreeing 
with Martinis description and figure : *' Valves convex semicircular, marked with deep, 
longitudinal equal strise ; hinge patulous, straight, but not extending the whole breadth 
of the shell ; foramen triangular, large ; beak of the perforated valve prominent pointed, 
incurved ; the other short and obtuse ; margin acutely crenate, and furnished with a lai^ 
angular sinus, causing a somewhat strong plicature on the surface of the valves; not 
frequent ; small ; limestone ; Winster and Groom Hill.'* None of Mr. Burrow's speci- 
mens exceeded the proportions of Martin's figure, — viz., six lines in length by about 
nine in breadth, each valve in adult individuals possessing from seventeen to nineteen 
angular ribs, the central one being at the same time the largest and most elevated of the 
valves. Mr. Burrow obtained his specimens from the carboniferous limestone in the 
neighbourhood of Settle, where the shell is not very abundant. 



Spirifera distans Sow. (p. 46). PL VIII, figs. 1 — 17. 

To this species I would unite Sp. bicarinatus (p. 47, PL VIII, fig. 18, and PL LII, 
fig. 4), which Prof. M'Coy established on a single very imperfect specimen from Cork, in 
Ireland. This specimen, now in the possession of Mr. J. Wright, of Cork, has quite the 
appearance assumed by certain examples of Sp. distans, of which it is, in all probability, 
a synonym. Prof, de Koninck, in his list of the Carboniferous Brachiopoda of Belgium, 
published in 1859, places M'Coy's Sp. bicarinatus a.mox\g the synonyms of his Sp. Roeme- 
rianus, but this, I fear, is a mistake, for the original specimens of both would not lead 
me to a similar conclusion. 



Spirifera cuspidata, Martin (p. 44). Plate VIII, figs. 19—24 ; Plate IX, figs. 1, 2. 

Prof, de Koninck, myself, and others, have been led to suppose Martin's Anomites 
mbconicus (p. 48, PL IX, fig. 3) to be a synonym of Sp. cuspidatus. I am, 
however, doubtful as to this being a correct opinion, from the fact that on perfectly 
preserved examples of Martin's A. subconica, of which PL LII, fig. 4, is an illus- 
tration, the entire surface of the ribs and shell (area excepted) are regularly traversed by 
continuous equidistant, sharp projecting laminae, exactly similar to those which cover the 
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surface ofSp. laminosa ; indeed, some examples of this last shell so closely resemble several 
Derbyshire specimen of Sp. subconica as to have puzzled me extremely, and to have aknost 
made me consider both it and M'Coy's species as synonymous. Again, other examples of Sp. 
laminosa have so narrow an area as to differ much from Martin's shell. The ribs also in 
8p. subconica appear relatively stronger and less numerous than in the generality of 
specimens of Sp. cuspidata. I therefore for the present, and until the question can be 
definitely settled by the discovery of a larger number of Derbyshire specimens of S. sub- 
conica, prefer to retain this last (as I have done in p. 48 of the present Monograph) as a 
distinct species. It is unfortunately very rare to find specimens of Sp. cuspidatua with the 
shells preserved, so that we are still uncertain whether its external sculpture was similar to 
that of Sp. subconica ? 



Spibifera glabra, Martin (p. 59). Plate XI, figs. 1 — 9 ; and Plate XII, figs. 1 — 12. 

This is an excellent but most variable species, or a type round which are clustered 
many modifications not sufficiently marked to constitute separate species ; for although the 
typical form of Sp. glabra possesses smooth valves, it is not uncommon to find in other 
and exceptional examples faint indications of lateral plication, obscurely flattened, or 
slightly rounded ribs ; the fold and sinus remaining always smooth. These modifications 
lead us gradually to such forms as Sp. rAomboidalis, M'Coy, (p. 57, PL XII, figs. 6, 7), 
which are likewise in all probability mere modifications of Sp. glabra. 



Spirifera lineata, Martin (p. 62), Plate XIII, figs. 4 — 13 ; and Plate LI, fig. 15. 

When describing Sp. lineata^ at p. 62, 1 had not seen any examples in which the shell 
was perfectly preserved, but the subsequent discovery of several excellent specimens in 
Scotland, as well as in India and America, has shown that externally the surface was 
covered with numerous concentric ridges, rarely in any place more than a line apart, but 
usually very mucb closer, and from each of which projected numerous, closely-packed 
spines, which thus formed a series of spiny fringes overlaying each other aU over the 
shell. When the spines were absent, which is the general condition in which the shell 
is found, the surface appears marked by numerous and regularly imbricated lines, the 
radiating ones being produced by the small elevations from which each spine took its 
rise, as I have attempted to show in the enlarged figure in PI. LI, which is very different 
from the irregular manner in which the spines are scattered over the surface of Sp. Urii, of 
which PI. LI, fig. 16, is an illustration. 
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Sfibifera xllipitica, Phillips (p. 63). Figs. 1 — 3. 

I am not quite satisfied of having been correct while placing this species ? among 
the varieties of S. lineaia, its general transverse form being very constant, as far as I have 
hitherto seen. 



Spiriferina cristata, ScJdotheim^ var. odoplicata Sow. (p. 38). Plate VII, figs. 37 — 47, 

and 60, 61 ; and Plate LII, figs. 9, 10, and 13. 

This is certainly a very variable species. In the generality of specimens the mesial 
fold is composed of a single rib, which is much larger than those situated on the lateral 
portions of the shell ; its crest is sometimes evenly rounded in all its length, but, as I 
have already described^ becomes in many cases flattened, and even slightly longitudinally 
depressed as it approaches the frontal margin. Subsequently to my description of this 
interesting species, I became completely satisfied that S. partita^ Portlock (p. 41, 
PL VII, figs. 60, 61) would require to be located among the synonyms of the species 
under description, and another remarkable modification has turned up, which I have 
distinguished by the varietal designation of biplicata (PI. LII, figs. 11, 12). This variety, of 
which many examples have been found by Mr. Burrow in the lower scar limestone of 
Settle, in Yorkshire, and by Prof. Harkness in that of Little Island, near Cork, in 
Ireland, has the usucd shape and character of Sp. cristata, or of its large carboniferous 
vBLTiety octoplicata ; it presents also, according to the specimens, the same variable number of 
lateral ribs, viz., four, five, and eight, on the lateral portions of the shell, but the fold is no 
longer simply rounded or flattened, as in the typical shapes of Sp. cristata, but divided 
into two distinct xibs by a sulcus of variable depth ; a well-marked rib extending likewise 
along the middle of the sinus, as seen in the illustrations above mentioned. That this is 
nothing more than a modification of the more general shape of Schlotheim's species is 
clearly proved by the many intermediate gradations in form which connect the specimens 
with rounded sinus to those with biplicated ones. In PI. LII, fig. 9 represents a specimen 
of Sp. cristata with a more than usual angular fold ; fig. 10 shows the fold slightly flattened 
along its crest, and divided by a slight groove, while in figs. 11 and 12 it is so much 
deepened as to divide the fold into two ribs. Very rarely indeed, but still as an exception, 
the fold has become triplicated towards the front, a fact which was not overlooked by 
Sowerby, since a specimen so conditioned is figured by that author along with his type- 
shapes of Sp. octoplicata, PI. LII, fig. 13. The largest example of the var. biplicata 
that has come under my notice measured — 
Length 1 2, width 1 5, depth 9 lines. 
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Cyrtina skptosa, Phillipa (p. 68). Plate XIV, figs. 1—10; Plate XV, figs. 1, 2; and 

Plate LI, fig. 17. ' ^ 

When publishing my description and figures of this interesting species I expressed a 
regret that all my efibrts had proved inefiectual in making out the interior characters of the 
dorsal valve. Since then, thanks to the continued and zealous exertions of my inde- 
fatigable friend Mr. Burrow, the internal cast of the dorsal valve was discovered (Pl. LI, 
fig- 1 7)> showing that the muscular impressions (anterior and posterior divisions of the 
adductor or occlusor muscle) were sunilarly arranged to those of Spirifera, and that there 
does not exist in that valve any septa, as in Pentamerua, a fact I also mentioned while 
describing M'Coy's so-termed Pentamerus carhonarius. 

Rhynchonella (pp. 89 — 112). 

Eight or nine species have been provisionally retained ; but the claims of Pih. cordifor- 
mis have not been satisfactorily established, and oiRh. ij)gregana^ but two imperfect valves 
have come under my examination. BhynchoneUa trUatera is a rare shell, but several 
specimens have been recently found by Mr. Burrow near Settle, in Yorkshire, and some 
others by Mr. Carrington in the Limestone of Wetton, in Staffordshire. Bh. (?) nana, and 
R. semisulcata are at present by far too doubtful to deserve more than a passing notice. 
When describing and illustrating Bh. pleurodon, I was much puzzled with a large Rhyn- 
chonella (PI. XXIII, fig. 22), which appeared to me to differ from the last-named shell in 
several particulars, and which I then doubtfully and provisionally left under B. pleurodon. 

Rhywchonella (?) Carringtoniana, Dav. Plate XXIII, fig. 22 ; and Plate LIII, 
figs. 1, 2. 

Sp. Char, Shell transversely oval, valves almost equally deep. Dorsal valve convex, 
with a broad mesial fold apparent only on the anterior half of the shell, where it is 
rarely yery much elevated. About thirty-two or thirty-four radiating, rounded, simple 
ribs ornament this valve, of which from six to seven occupy the fold. Ventral valve 
longitudinally divided by a broad sinus, and marked with about the same number of ribs 
as in the opposite valve. Beak small and incurved ; dimensions variable. 
Length 15, breadth 19, depth 11 lines. 

Oba. While illustrating Bh. pleurodon in PI. XXIII of the present Monograph, I 
received from Mr. Parker, of Manchester, the loan of a large shell, fig. 22 of the same 
plate, which he had obtained from the Carboniferous Limestone of Twiston, in Lanca- 
shire. This shell appeared to differ so much from the many specimens of B.pleuro^, in 
my possession, that I did uot venture to refer it positively to any known species. Since 

80 
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that period, several more similar specimens having been discovered by Mr. Carrington in 
the Carboniferous Limestone of Wetton, in Staffordshire, I have refigured the species, and 
have distinguished it by a separate denomination. When placing adult specimens of the 
shell under description in the same tray along with full-grown examples of Bh. pleurodon, 
both appeared clearly distinguishable, but the distinction between it and certain specimens 
of the Permian Camarc^Tioria Humbletonensis, Howse, was not quite so apparent.' Rh. (?) 
Carnngtoniana is more regularly transversely oval than Bh.pleurodon ; the valves are more 
evenly convex ; the ribs on the fold are not deflected so as to meet the correspond- 
ing margin of the opposite valve, as is the case with the last-named species. The ribs of 
Bh. Carringtoniana are also more rounded, and those on the lateral portions of the 
ventral valve regularly arched, and not straight, with their extremities bent upwards 
as in BL pteurodon. None of the ribs of Bh, Carringtoniana are longitudinally grooved 
near their extremities, as is the case with Phillips's species. When quite young, and up to 
a certain age, Bh. Carringtoniana is very slightly convex, and without any defined mesial 
fold. 



Camarophoria (pp 118 — 118). 

Four species have been recorded, but more abundant and better materials, with refer- 
ence to C isorhyncha and C. lateralis, must be obtained before these so-termed species 
can be definitely admitted. Of the first, I am acquainted with but a single imperfect Irish 
example, now in the possession of Sir R. Griffiths ; of the second, with those only in the 
Cambridge Museum. C. crumena is a well made out species, and certainly the same as 
that from the Permian rocks, known under the designation of C. Schlotheimi. Nothing 
definite can be said with reference to Camarophoria (?) proava, which is, probably, a 
variation of C. crumena. 

Strophomena analoga (pp. 119—123). PL XXVIII, figs. 1—13. 

With small modifications, in detail, this species appears to have been recurrent 
from the Silurian and Devonian periods ; the term analoga may be retained for the Car- 
boniferous variety. 

Streptorhynchus Crenistria (p. 124). 

I can add but little to what I have already said with reference to this species and its 
varieties ; but some very interesting interiors of the dorsal valve, found by Mr. Burrow 

1 It is at times diflacult to determine, from exteriors only, whether a shell belongs to RhynchoneUa or 
to Camarophoria, and this is the case with the three or four examples of R. Carringtoniana I have been 
able to examine. 
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near Settle, in Yorkshire, are deserving of notice. In these specimens (PL LTII, fig. 3), 
the adductor or anterior occlu8or scars of Hancock (A) are longitudinally striated, while the 
posterior ocdttaora (A') are clearly defined and dendritic in their markings. 

Orthis (pp. 129—135). 

I can add nothing to what has been already said with reference to the species com- 
posing this genus, except that Orthis (?) antiquata must still remain among the doubtful 
so-termed species, for only one or two specimens of it have been hitherto found. 

Pboductus (pp. 135 — 179). 

Twenty-eight species ? and a few named varieties have been here described ; but, sub- 
sequently, five more new to England were discovered by Mr. Burrow in the Carboniferous 
Limestone of Settle, which we will at once proceed to describe. 



Productus marginalis, De Koninck (PI. LIII, fig. 3). 

Pkoductus masqikalis, De Komnek, Monographie da genre Productus, pl. xiv, fig. 7, 

1847. 

Sp. Char. Shell thin, circular, or sub-trapezoida^ ; slightly wider than long, somewhat 
geniculated and gibbous, with a narrow, projecting, curved margin ; hinge-line rather less 
than the greatest width of the shell, with a small rudimentary area ; beak small ; ears 
flattened ; surface wrinkled over the visceral portion of the shell, and irregularly inter- 
rupted, here and there, by prominent tubercules, which give rise to slender spines ; while 
on the anterior portion of the curved margin the wrinkles of the visceral portion are re- 
placed by small contiguous ribs ; dorsal valve almost flat, concave only, or suddenly bent 
close to the margin ; surface slightly marked by concentric wrinkles, which are replaced 
by small ribs near the margin ; little pits are likewise dispersed over its surface. Interior 
muscular and other markings agreeing with those of the generality of Producta. Dimen- 
sions variable. 

Length 8^ width 9 lines. 

Obs. The discovery of this Productus, as a British species, is due to Mr. Burrow ; and 
in order to be quite certain as to its identity, the specimen here figured was fowarded to 
Prof, de Koninck, who confirmed the identification. In England it appears to be a rare 
species. It was obtained from the Lower Scar Limestone of Settle, in Yorkshire. At Vise, 
in Belgium, it is not rare in the state of internal casts, four or five specimens 
only have been found by Prof, de Koninck with the shell completely preserved. 
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Productus KoninckianuSj De VerneuU. Plate LIII, fig. 7. 

Produotus CANCBiNi, De Kaninek, Descript des Anim. foss. da Terr. Carb. de Belgiqne. 

p. 179, pi. ix, % 3, 1843 (not of DeYemeaaandDeKeyserliDg). 

— KoNiNCKiANUs, De FerneuiL Busiia and the Ural Mount., voL ii, pp. 253 and 

274, 1845. 

— — De Keyserling. Beise in das Petschora Land, p. 203, pi. ir, 

fig. 4, 1846. 

— 8PIKUL08US, De Kaninek. Mon. da genre Productas, pi. zi, fig. 2, 1847 (not 

of Sowcrby). 

Sp, Char. Shell longer than wide, posteriorly rounded, broadest anteriorly ; ventral 
valve evenly convex, without sinus ; beak gibbous, much elevated and incurved, but not 
overlying the hinge line, which is less than the greatest width of the shell ; ears very small, 
with two or three wrinkles ; surface covered with numerous undulating regular, thread- 
like striae, which increase &om the interpolation of smaller striae at variable distances &om 
the beak, and which are interrupted at short intervals by small tubercules, disposed pretty 
regularly in quincunx, and giving rise to slender spines. Ventral valve concave^ following 
the curves of the opposite one. Dimensions variable. 
Length 9, width 8 lines. 

OdB. This pretty little species has been taken for Sowerby's P. spinulosm by Prof, 
de Koninck, but from which it is completely distinct^ Sowerby's shell not being longitu- 
dinally striated, as is the case with the form under description. It differs also in shape 
from P. spinulosus, whicb is usually transverse, while P. Kdnindkianus is generally slightly 
longer than broad ; and, lastly, it differs again by the profile curve presented by the larger 
or ventral valve. It is also distinct from Productus Cancrinu Prof, de Koninck observes 
that apart from the arrangement of the spines it is a complete miniature of P. Cora, and 
that it is distinguishable from P. arcuarius by the absence of the transverse concentric 
furrow which divides the ventral valve of the last-named shell into two distinct portions. 

The discovery of this species in the Lower Scar Limestone of Settle, in Yorkshire, is 
due to Mr. Burrow, and I am not acquainted with any other British locality. In Belgium 
it is very rare in the limestone of Visd, and has been found by Count Keyserling in 
Carboniferous Limestone on the banks of the Soiwa in the Petschora, Russia. 



Productus undiferus, De Koninck. Plate LIII, figs. 5, 6. 

Fkoductus spinulosus, De Koninck. Descript. des Anim. foss. du Terrain Carb. de 

Belgiqae, p. 183 (partim), pi. x, fig. 4, 1843 (not P. spinulosus. 
Sow.). 
— UNDiFEBUs, De Koninck. Monograghie da genre Productus, pi. v, fig. 4, and 

pi. xi, fig. 5, 1847. 
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Sp. Char. Shell small, almost circular, about as wide as long ; ventral valve gibbous ; 
beak vaulted, but not projecting over the hinge-line, which is about as wide as the greatest 
breadth of the shell ; ears small ; dorsal valve concave, following the curves of the opposite 
one ; valves externally marked with regular longitudinal, undulating thread-like striae, and 
small more or less defined irregular concentric wrinkles. Delicate spines rise likewise here 
and there from the surface of the valves^ and are more numerous on the ears close to the 
cardinal edge. 

Length 6, width 6 lines. 

Oba. Having sent British specimens of this shell to Prof, de Koninck, they were 
declared to be identical with his Prod, undiferua. This small species does not appear to 
attain the proportions of P. undatus, which it most resembles ; its ribs appear to be 
proportionately smaller, and the wrinkles, where these exist, are never so large or regular 
as in P. undatm. Its margin appears also to have been broad and regularly curved in 
perfectly preserved specimens, as represented in PL LIII, fig. 6. This little shell was 
discovered by Mr. Burrow in the Lower Scar Limestone of Settle, the only British locality 
at present known. On the continent, it was found by Prof, de Koninck in the Carboni- 
ferous Limestone of Vise, as well as in the shales of Tournay, in Belgium. 

Productus Nystianus, De Koninck. Plate LIII, fig. 9. 

Pboductus Nystianus, De Koninck, Descrip. des Animaux foss. da Ter. Carb. de Belg;iqoe, 

p. 202, pi. vii»»« fig. 3 ; pi. ix, fig. 7, aod pi. x, fig. 9. 1843. 
Also Monographie da genre Prodactas, pi. yi, fig. 4, and pi. xiv, 
fig. 5. 

Sp. Char, Shell rather small ; hinge-line straight, and as wide as the greatest width of 
the shell ; ventral valve geniculated, semicircular, and much flattened on the posterior or 
visceral portion, abruptly bent^towards the margin ; beak very small, and hardly produced. 
The visceral portion is marked by numerous more or less regular undulating concentric 
wrinkles, interrupted here and there by projecting tubercules, while the anterior or bent 
portion of the valve is ornamented with small longitudinal ribs. A row of curved spines 
rise from and project over the cardinal edge. Dorsal valve almost flat on the visceral 
portion, bent near the margin, and ornamented as in the opposite one. Interior 
unknown. 

Length 6, breadth 8 lines. 

Obs. Three or four examples of this interesting species, completely agreeing with those 
represented by Prof, de Koninck in Plate XIV, fig. 5, of his * Monographic," were discovered 
for the first time in England by Mr. Burrow, but none of them assumed the tubuliform 
prolongations represented by my Belgian friend in PL VI, fig. 4, of the above-named work. 
Prof, de Koninck informs us that when adult and fully developed the shell assumes 
an entirely different aspect, viz., that a portion of the prolongation of the larger or ventral 
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valve becomes dilated at the sides prior to becoming elongated and transformed into 
a cylindrical tube ; that while this singular modification was being effected the inferior 
edge became elongated in a perpendicular direction to that of the anterior tube, but in a 
very irregular manner, and thus producing a second tube whose sides are at the same time 
irregular, strongly undulated, and ribbed ; that these small ribs and undulations are parti- 
cularly observable on the portion of the tube formed by the prolongation of the cardinal 
edge. I have never, however, had the advantage of seeing any of these singularly modified 
specimens, and which must be of very rare occurrence; for the generality of Belgian 
examples that have come under my notice exactly agree as to shape with those figured by 
Prof, de Koninck in Plate xiv of his work, as well as to those represented in the present. 
Monograph. 

Mr. Burrow found this shell in the Lower Scar Limestone of Settle, in Yorkshire, 
while Prof, de KonincVs specimens were obtained in the equivalent Limestone of Vise, in 
Belgium. 



Proddctus Desha yesianus, Be Koninck. Plate LIII, figs. 11, 12. 

Pboductus DfiSHATEsiANUS, Be Koninck. Descript. des Animauz foss. da Terr. Garb, de 

Belgiqae, p. 193, pi. x, fig. 7, 1843 ; and Mon. da genre 
Prodactns, pi. ziy, fig. 4. 

Sp. Char. Shell small, semicircular about as wide as long ; hinge-line nearly straight, 
and as wide as the greatest breadth of the shell. Ventral valve regularly arched, and 
evenly convex ; surface marked by minute concentric ridges, from which rise closely-set 
spiny tubercules, but which become gradually less numerous towards the margin in adult 
individuals. Dorsal valve concave, following the curves of the ventral one. 
Length 3, width 3^ lines. 

Ods. Two imperfect specimens only of this small species (?) have been hitherto 
discovered in England, which, having been forwarded to Prof, de Koninck for identi- 
fication and comparison, were declared by him to be referable to his Belgian type. Mr. 
Burrow found his specimens in the Lower Scar Limestone of Settle, in Yorkshire, 
where the shell appears to be exceedingly rare. Prof, de Koninck procured his specimens 
from the equivalent Limestone of Vise, in Belgium. 



Productus STRiATiJs (p. 139). Plate XXXIV, figs. 1 — 5 ; and Plate LIII, fig. 4. 

Since describing this species, a specimen measuring nearly five inches in length by 
rather more than the same in breadth, has been discovered by Mr. Carrington in the 
Carboniferous Limestone of Wetton, in Stafibrdshire. It has also been found in the counties 
of Dublin, Kerry, and Leitrim, in Ireland. 
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Productus sinuatus (p. 157). Plate XXXIII, figs. 8— 11. 

Spedmens of this interesting species have been recently found by Mr. Carrington at 
Wetton, in Staflfordshire. 



Productus srmineus, De Koninck (p. 164). Plate XXXIII, fig. 5. 

This rare species (?) has been discovered by Mr. Carrington in the Carboniferous Lime- 
stone of Wetton, in Stafibrdshire. 

Productus aculeatus, Martin (p. 166). Plate XXXIII, figs. 16 — 18 (19?), and 
Productus Youngianus, Dav. (p. 167). Plate XXXIII, figs. 21 — 23. 

Mr. Burrow is disposed to consider these two species as synonymous, and believes 
that there exists every possible gradation from the almost perfect smoothness or transverse 
lines of aculeatus to the strong ribs of Youngianus; while Messrs. Young, Armstrong, and 
some others are of a contrary opinion. Mr. Young observes that if there is such a thing 
as value to be attached to species of the same genus, that there are good distinguishing 
characters between each of these species; that he has collected a great many specimens of 
P, Tounpanus out of the Shale and out of the hard Limestone, where the whole of the 
finer external markings have been stripped ofi^, and that he has never been able to identify 
it in this condition with any form of P. aculeatus he has ever collected or seen figured ; 
that in all conditions perfect examples show distinctly^marked ribs, and also that these ribs 
are not due, as has been sometimes supposed, to the prolongation of the basis of the spine, 
but that they exist independently of the spines ; that he has in his collection specimens 
that have more than their usual complement of spines, which are not so distinctly ribbed as 
some that have many less spines, showing, as in many other species, that spines had 
nothing to do with the formation of the ribs, the spines having no regular order of posi- 
tion in the valves, while the ribs, in all the examples that have come under his notice, 
show a regular order of formation; that, in addition to this peculiar structure, the 
general form of the shell would be a good guide in distinguishing the two species, 
P. aculeatus being a much rounder shell, with broader ear expansions than P. Youngianus, 
which in all Scotch specimens is much elongated, and with small ear expansions ; that on 
all his best specimens of Martin's shell there is not a trace of ribs, although the lines of 
growth are preserved, and he can count from eight to twelve distinct scattered spines on 
each specimen, while on an average-sized specimen of P. Youngianus there are as many as 
seventy to eighty spines. Such are the results of Mr. Young's careful examination of 
many Scottish specimens ; and I must admit that when we look at a tray full of shells 
agreeing with Martin's type and figure of P. aculeatus (PI. XXXIII, figs. 16, 17, 18, and 
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20 of our work), and then cast a glance at another one of P. Tounffianus (figs. 21 — 23), 
a very great difference is observable between them, fig. 1 9 belonging, according to Mr. 
Young, to another species. I am quite disposed to concur with Mr. Young, that in 
the case of P. Tounpanus the spines have nothing to do with the formation of the ribs, 
but I am still uncertain whether in the fully grown or adult condition P. aculeatm was not 
liable to become more or less ribbed towards its margin, for even in P. Toun^ianm, when 
quite young, no ribs are discernible, but they become apparent with the growth of the 
shell. 



Productus sub-l(evis (p. 177). Plate XXXI, figs. 1, 2; Plate XXXII, fig. 1 ; and 
Plate LI, figs. 1, 2. 

This interesting species has been found by Mr. Wardle in the Carboniferous Limestone 
of Caldon Low, Staffordshire. One specimen shows a row of spines projecting from 
a median longitudinal ridge, which extends along the ventral valve, as represented in 
PL LI, fig. 2. The visceral portion of the shell is also sometimes very irregularly wrinkled, 
although at other times it is comparatively smooth. 



Chonetes. 

I can add nothing to what has been stated in pages 179 — 191 of this Monograph. 
There are, however, a few points which will require further consideration When more ample 
material shall have been obtained. C.papUionacea has sometimes exceeded the dimensions 
I have given ; for there exists in Sharp^s collection at the Geological Society a specimen 
from Kendal which measures six and a half inches in breadth by three in length. 

Crania and Discina (pp. 192 — 198). 

Nothing new has been found since my descriptions have been written. 



LiNGULA (pp. 199—210). 



ERRATA. 
At page 203, line 23, write — 1. Muscles Pr^adducteurs {anterior adductor), &c. 



BRACHIOPODA HAVE BEEN DISCOVERED. 
ded will, no doubt, upon further exploration, be found to contain some more of the common Speeie$. 
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EXPLANATION OF THE TABLES AND LIST OF LOCALITIES. 



The Carboniferous system occupies so large an area in Great Britain, that it appeared 
desirable to tabulate the amount of work done in collecting its Bfachiopoda, and 
to correctly define our present knowledge with reference. to their distribution. The labour 
required to effect this object has been very great ; and although the results are no doubt 
far from complete, or entirely satisfactory, my tables will, I trust, serve as a groundwork 
to which may be hereafter added the fruit of further search in the various counties there 
inscribed. 

When my tables had been almost completed, Mr. Salter suggested, that instead of 
counties, it might be preferable to divide Great Britain into Carboniferous districts, 
and to give the range of species in them, including in these districts the Carboniferous 
Limestone, Millstone-grit, and Coal, somewhat as follows : 

1, The Scotch Basin; 2, Northumberland, Durham, and north of the Tees (the line 
of the Eden and the Tees forming a good boundary to separate from No. 2) ; the 3rd, or 
Yorkshire and North Lancaster, as far south as Wharfedale ; 3a, Cumberland or White- 
haven ; 4, Derbyshire, with what are called the Yorkshire and Lancashire Coal-fields on 
each flank ; 5, North Wales and Anglesea ; 6, Shropshire and the Forest of Wyre, Staf- 
fordshire and Leicestershire patches ; 7, South Wales Basin ; 8, Forest of Dean, Bristol, 
and the Mendips; 9, Devonshire; 10, Isle of Man ; 11, Ireland; the last also being 
similarly divided. 

I should have preferred arranging my tables into such natural boundaries ; but besides 
certain difficulties, it would have necessitated another kind of research, as for many months 
previous I had been arranging the species in their respective counties, and which for 
practical purposes may not be devoid of utility. 

In preparing these tables, and the following lists of localities, no trouble has been 
spared, for in addition to my own personal researches, which have extended over five years, 
I have availed myself of all the assistance that could be obtained.^ 

^ Mr. Salter and Mr. Etberidge placed the Geological Survey manuscript lists and specimens before 
me, and kindly assisted with their personal observations ; Mr. Waterbouse and Mr. S. P. Woodward, with 
their usual urbanity and desire to turn the national collection to public use, afforded me every facility 
to examine at leisure all the Carboniferous species in the British Museum, where Gilbertson's and 
Sowerby's original collections are now carefully preserved. The Geological Society's stores were also 
examined, as well aa the collection made by the late Mr. D. Sharpe, and I have had the loan of thousands 
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The work in connection with British Carboniferous Brachiopoda must not, however, 
be supposed exhausted, for there is much still to be learnt and achieved by future 
observers ; for out of the one hundred and twenty species enumerated in my tables, from 
fifteen to eighteen have not been sufficiently studied, from want of satisfactory or sufficient 
material, and these may hereafter prove to be partly or entirely synonyms, varieties, or 
variations in shape of some of the others; so that I do not consider that many more 
than about one hundred good species have been proved to exist in Great Britain. 

Seventy-one British counties have, up to the present time, afforded Carboni- 
ferous Brachiopoda, and the following numerical statements must be considered to 
represent the present state of our knowledge, as some counties have been much more 
searched than others, so that with time these numbers will no doubt be notably modified. 
It will however be interesting, I think, to record the state of our information up to the 
early portion of 1862. 
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of specimens belonging to many private collections ; the following gentlemen having assisted to the 
utmost of their power in the working out of the lists, &c. : 

In England — Mr. E. Wood, of Richmond ; Mr. Burrow, of Settle ; Mr. Reed and Mr. Dallas, of 
York, Yorkshire ; Mr. Carrington, of Wetton ; Mr. Wardle, of Leek, Staffordshire ; Mr. Tate, of Alnwick, 
Northumberland ; Mr. Hutchinson, of Durham ; Mr. Binney, Mr. Ormerod, Mr. Parker, and Dr. Fleming, 
of Manchester ; Mr. Rofe, of Preston, aud Mr. Froggatt, of Stockport, Lancashire ; the Rev. W. Coleman, 
of Ashby, Leicestershire ; Prof. Sedgwick, Cambridge ; Prof. Phillips, Oxford ; Dr. Bowerbank, Prof. 
Tennant, and Mr. Rodwell, London ; Mr. Walton, and Mr. Moore, Bath ; Mr. W. Sanders, and Mr. W. W. 
Stoddart, Clifton ; the Rev. J. G. Cumming, of the Isle of Man ; Dr. Bevan, of Beaufort, Monmouthshire ; 
Mr. Musben, Birmingham, &c. 

In Scotland — The late Rev. J. Fleming, and H. Miller, Mr. Page, and Mr. Geikie, of Edinburgh ; Mr. 
Young, Mr. J. Armstrong, Mr. J. Thomson, Mr. W. Johnston, Mr. Fraser, Mr. Crosskey, and Mr. Bennie, 
of Glasgow ; Drs. Rankin and Slimon, of Carluke and Lesmahago ; Mr. W. Grossart, of Salsburgh, 
Lanarkshire ; Prof. Nicol, of Aberdeen. 

In Ireland — Mr. Kelly and Mr. Baily of the Geological Survey of Ireland ; Mr. Carte, of the Royal 
Dublin Museum ; Sir R. GriflSth, and Mr. Byron, of Dublin ; Mr. J. Wright and Prof. Harkness, Cork ; 
and Prof, de Koninck, has also communicated to me the results of his examination of our British species. 

To these gentlemen I beg to return my warmest thanks and acknowledgments for all the kind and 
generous assistance tbey have so liberally bestowed, and to whose help many of the results here recorded 
are mainly due. 
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Wiuft. 



Pembrokeslure 

ADglesea 

Carnarvonshire 

Montgomeryshire 

Denbighshire 

Flintshire 

Brecknockshire 

Olamorgansbire 

Cannarthenshire 



Lanarkshire 



Ayrshire . 

Bateshire 

Dambartonshire 

Stiriingsbire . 

Damfriesshire 

Peeblesshire • 

Bdinborgbshire 

Linlithgowshire 

Haddingtonshire 

Fifeshire 

Berwickshire 

Kirkudbrightshire 



SOOtLAMD. 



lULAND. 



Armagh • 



9 

5 

8 

3 

24 

23 

7 

15 

4 



46 

38 

42 

11 

18 

41 

3 

4 

18 

26 

20 

26 

14 

7 



19 



Cork. 

Carlow 

Clare . 

Cavan 

Dublin 

Donegal . 

Down 

Fermanagh 

Galway 

Kerry 

Kildare 

King*fe Coanty . 

Limerick 

Louth 

Longford 

Leitrim , 

Meath 

Mayo 

Monaghan 

Claeen*s County . 

Roscommon • 

Sligo . 

Tipperary 

Tyrone . 

Waterford 

Westmeath 

Wexford 

Kilkenny . 

Antrim 



57 
13 
12 
13 
52 
46 

7 
31 

2 

23 
44 

4 
30 

7 
24 
34 
39 
22 

4 

5 
26 
13 
24 
35 
26 

8 
25 

2 

1 



The species which have been found in the larger number of counties^ or which have 
had the greatest range, are : 



Terebratola hastata, found in 


. 39 counties. 


Orthis, 


resupinata, in 


. 45 counties. 


Athyria Boyssii 


. 35 


19 


— 


Michdini . 


. 37 


»» 


— planosulcata 


. 29 


» 


Productns giganteus 


. 43 


M 


— ambigua . 


. 31 


»» 


— 


semireticulatua . 


. 57 


»» 


Spirifera striata 


. 25 


»» 




longispinus 


. 40 


»» 


— trigonalis sbisulcata 


. 48 


»» 




pustulosus 


. 32 


»» 


— glabra 


. 37 


9» 




scabricolus 


. 40 


»» 


— Uneata • 


. 41 


»» 


— 


fimbriatoa 


. 32 


9» 


Rhynchonella pleurodon . 


. 35 


»9 


— 


punctatua 


. 38 


99 


Strophomena analoga 


. 38 


>» 


Chonetes Hardrensis 


. 36 


99 


Streptorhynchua crenistria . 


. 50 


»9 


Discina nitida 


. 25 


99 



All the other species are more sparingly distributed, as may be seen by a glance at the 
tables. 
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We will DOW mention some of the localities where Carboniferous species have been 
found, and class them by counties for convenience, commencing by those of 



ENGLAND. 

In England eighteen counties have afforded about. 112 species, and is therefore 
richer in this respect than Wales, Scotland, or Ireland. By far the larger number of 
species are derived from the Carboniferous Limestone (Lower Scar Limestone, and its 
accompanying shales) ; the Yoredale rocks, Millstone-grit and Coal Formation having 
offered a much smaller proportion. Oarboniferous Brachiopoda have been noticed in 
England as early as 1685-1692.; for several recognisable species will be found in Listers' 
' Historia Sive Synopsis Melhodica Conchyliorum et Tubularum Marinarum,* vol. iv, in fol., 
cum tab oeneis j but it was not until 1809 that they were seriously collected or studied, 
and in p. 7 of the present monograph,: as well as in the body of the work, references to 
those authors who have published upon the subject will be found. 

YoEKSHiRE. — Settle ; Clattering Dykes, and Malhara Moor, Otterbum, all at about six 
miles distant from Settle, and all in the CraVen district ; Craco, Bunsall, Grass- 
ington, Greenhow Hill, localities on, ox. near the river Wharfe; Whitewell, eight 
miles west of Clitheroe ; Sykes, five miles from Tyhitewell ; Slaidbum, Newton — 
these four last are in BoUand proper ; Withgill, two miles from Clitheroe, and the 
same distance from Mitton; Richmond; Gilling, three miles north of Richmond; 
Marslie, five miles west of Richmond; Wasliton, three miles north-west of Rich- 
mond ; Downholm, five miles west of Richmond ; Barton, six miles north 
of Richmond ; Askrigg ; Thornton, three miles south of Askrigg ; Aysgarth, six 
miles south-east of Askrigg ; West Witton, four miles west of Leyburn ; Kettle- 
well ; Cray, one mile north of Kettlewell; Linton, six miles south of Kettlewell ; 
Thorp, seven miles south of Kettlewell. For this list of localities I am indebted 
to Mr. E. Wood, of Richmond; to Mr. J. Parker, of Manchester; and to Mr. 
Burrow, of Settle. 

Lancashire. — Clitheroe; Chatburn, two miles, Downham, three miles, and Twiston, five 
miles north-east of Clitheroe ; Worston ; Harbour in the township of Thomley, 
near Longridge, six miles, and Harbour eight miles north-east of Preston ; 
Thomley, near Chipping, about t^ miles north-east of Preston ; Ulverston ; 
Scales, near Ulverston Conishead ; Kirby Lonsdale, on the borders of Westmore- 
land. These localities have been made out by Mr. J. Parker and Mr. Rofe. 

Westmoreland. — Kendal. 
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Cumberland. — Chawk^ near Rose Castle ; Buxton Fall. Foltross Burn ; Bird Oswuld ; 
Combe Crag ; Bank Head, Harehill — these localities have been furnished me by 
Mr. Tate^ and are within one to five and a half miles of Lanercost. 

Durham. — Stanhope limestone quarry ; Silvertongue Mine, near Muggleswick ; Hysehope 
Bum; Muggleswick; Waskerley Mine; Muggleswick; Thimbleby Hill, near 
Stanhope ; Rookhopedale ; East Gate, near Stanhope ; Bishopley quarries ; 
Buffside, parish of Edmondbyers ; (these localities have been mentioned to me by 
Mr. G. Tate, and Mr. T. Hutchinson) ; Wolsingham (Sow.) 



Stappordshire. — Wetton parish generally; Wetton Hill, about ten miles from Leek; 
Narrowdale, Gateham, AUstonefield ; Beeston Tor ; Butterton, eight miles east, and 
Mixon, five miles north-east of Leek ; Ham, near Dovedale, twelve miles from 
Leek ; Waterhouses, about five miles on Ashbourne road ; Bed of the Manyfold, 
near Wetton ; Ecton, near Warslow, about ten miles from Leek ; Grindon parish, 
Caldon Low quarries, at about seven miles from Leek, in the direction of Ash- 
bourne. Longnor is in Staffordshire, but on Millstone-grit ; the limestone is on 
the Derbyshire side of the Dove, at this*side of its boundary. These localities 
have been well searched by Messrs. S. Carrington, T. Wardle, and J. Parker. A 
very fine series of these fossils, collected during several years by Mr. Carrington, 
are preserved in the museum of the late T. Bateman, Esq., of Lomberdale House, 
Youlgrave, Staffordshire. 

Northumberland. This list has been communicated by Mr. G. Tate, of Alnwick. 

Sea Coast north of the Coquet. 
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Hartiogton 


•» 


Kirkwbelp- 








Lewis Bam 


99 


»» 


13 


99 


N. by N. 






ington 


3 


>» 


N. by E. 


PlasbetU 


99 


99 


11 


99 


N.N.W. 


Sandboe 


M 


Hexbam 


24 


»9 


N.B. 


Otterstone Lee 


99 


99 


11 


9» 


W. by W. 


Behaj 


n 


Stamfordbam 4 


»« 


N. by B. 


Billing Barn 


99 


9* 


10 


99 


W.N.W. 


Stamfordhand 


t» 


Newcastle 


12 


ff 


N.N.W. 


Wbickbope 


99 


99 


11 


99 


W. 


Sweethope 


»f 


Kirkwbelp- 








Falstone 


f» 


99 


8 


99 


W.N.W. 






ington 


3 


tf 


S.W. 


Bellingbam 




On Nortb 








Garter Fell 




Sonrces of tbe 




# 






Tyne 












Reedy near 






Harlow Hill 


from Newcastle 


11 


99 


W.byN. 






tbe Bordera 






Brnnton . 


99 


Hexbau 


3* 


»• 


N.W. 


Sbittleheugh 


from Otterburn 


2 


»» 


N.W. 


Fallow Field 


99 


99 


3 


99 


N.W. 


Otterbam 




On Reed 
Water 








Cbesterbolm 
Haltwbistle 


99 


99 

On SoQtb 


10 


»t 


W. byN. 


Redesdale 


«» 


Bellingbam 


4 


«9 


E. 






Tyne. 









Cheshire. — Carboniferous rocks occur sparingly in this county^ and it was only quite 
recently that Mr. J. Parker^ of Manchester, found Brachiopoda, viz., Strophomena 
analoga, and some spines of Producta in Carboniferous Limestone, immediately 
under the Millstone grit at Newbold, Aspburg, near Congleton, in Cheshire. 
Mr. Binney is inclined to believe that some Lingulse may perhaps occur among the 
Goniatites and Fectens of Dunkenfield ? 

Derbyshire. — Parkhill, in the parish of Earl Stemdale, near Jericho Church, Stemdale ; 
Helter Hill, Crowdecote, Pilsbury Hartington — the above close to the river Dove 
(above Dovedale proper) ; Birch Quarry, Ashford ; Bowdale-house, Bakewell, 
Matlock-bridge, Royston, Corwen, Alport, Grindlow near Tidswell, Kniveton (four 
miles north-north-east of Ashburn), Parwich, near Ballidon ; Tickenhall ; Blue John 
Cavern, Cave Dale, close to Castleton. These localities are all well known, and 
have afforded rich stores of valuable fossils. 



Shropshire. — Oswestry, Ilanymynack Hill, near Oswestry (this last locality is in 
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Shropshire, just on the border, in fact ; the boundary line is south, and Mont- 
gomeryshire runs through the hill of Ilanfjrllin). Steeraway, Ck)al.brook-dale, 
Lilies Hall, Wellington; Treflack Oswestry; Old Statch Wrekin. Clee Hill. 
Several of these localities have been studied by the Geological Survey and other 
geologists. 

Lbicestershire. — Ashby-dela-Zouch, Breedon Hill and Breedon Cloud Wood ; Barrow 
Hill, Asgathprpe, Gracedieu. These localities (in limestone, all more or less dolo- 
raized, and forming five distinct outlines in the Red Marl) have been studied by 
the Rev. W. Coleman ; see also Hull's ' Report on the Geology of tjie Leicestershire 
Coal Field.' 

WoRCssTEBSHiRE. — In coal measures near Dudley. 

Herefordshire. — Houl Hill, near Ross. The other side of the river is Chepstow, in 
Monmouthshire. (From unpublished lists of the ' Geological Survey.') 

Monmouthshire. — Rhymney, Beaufort, Glan Rhymney, or Rhymney Gate ; Cwm-Bryn- 
ddu, Dowlais, Clydach, Pontypool ; Ebbwvale,- Chepstow. All these localities have 
been well studied by Dr. Bevan. 

Gloucestershire. — River Avon, Cook's Folly Wood, Clifton rocks, &c. Westbury; 
Olveston ; Alveston, Tytherington ; Cromhall ; Tortworth ; Wickwar ; Chipping 
Sodbury ; Mitcheldean ; Coleford, Briavels, Granham Rocks ; Under Lansdown, 
Bath ; Wick, near Bath. 

Devonshire. — ^Westleigh, Brushford, Pilton, Coddon Hill. The exact position and 
palaeontological contents of the Carboniferous group in Devonshire does not appear 
to have been as yet completely worked out. It is believed by some geologists that 
the upper part of the Pilton group may perhaps belong to the Carboniferous series. 

Somersetshire. — Leigh Woods, opposite Cook's Folly and Clifton ; Broadfield Down 
(Clevedon) near Bristol ; Weston-super-Mare; Portishead; Sims Hill, Broadfield 
Down, Bristol; Wrington; Burrington Coombe; Axbridge; South side of the 
Mendips; Nunney, near Frome; Binegar; Charter House, Mendip Hills; Banwell; 
Sheep Mayswood, Broadfield Down, Bristol; Broadfield Farm, north-east of 
Wrington ; Blagdon ; Burrington llam, south-west of Blagdon ; Lower Farm, south 
of Blagdon ; Stoke Farm, three miles north of Wells ; West Horrington, north-east 
of Wells ; Penhill House, north-east of Wells ; Whatley House, near Frome ; 
Vallis, near Frome ; Whatcomb Farm, near Frome ; Cannington, near Bridgewater ; 
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Uphill ; Cheddar. For the knowledge of many of these localities, as well as for 
some in Gloucestershire, I am indebted to the Geological Survey, to Messrs, 
Salter, Etheridge, Moore^ Walton, and W. Stoddart, &c. 



WALES. 

In Wales, nine counties have hitherto afforded about forty species ; Denbighshire, 
Flintshire^ and Glamorganshire, having produced the largest number. 

The following are the principal localities with which I am at present acquainted, 
and are to some extent taken from the unpublished lists of the Geological Survey of that 
portion of Great Britain : 

Pembrokeshire. — Skrinkle (lower black Carboniferous shales), Tenby; Caldy, Giltar 
Point. Pembroke dockyard. 

Anglesea. — Llynback, six miles east of Llanerchymedd, Pencaint, Llangefri. 

Carnarvonshire. — Great Ormes Head. 

Denbighshire. — Langollen Crags ; Tyfyn-uchaf, near Ruabon; Chirk. 

Flintshire. — Mold ; Bryn-davin-mold ; Halken Mountain ; Holywell. 

Brecknockshire. — Not far from Rymney Gate. 

Glamorganshire. — Cowbridge ; Castle Mumbles ; Newton. 

Carmarthenshire. — Cromanmon, north of Curnammon. 

Montgomeryshire. — Lanfyllin. This locality is close to the boundary line of Shropshire, 
and near Oswestry. 



SCOTLAND. 

In Scotland fourteen counties have afforded fifty species ;^ and it has been calculated 
by Prof. Nicol that the Carboniferous strata cover nearly a seventeenth of the entire 
surface of the country ; but it is very difficult to form a correct estimate, on account of the 
numerous breaks from intrusive igneous rocks, rendering mapping very complex. It is, 
however, in the central portion of Scotland that the rocks which we are now describing 

1 All the species and their localities have been described in my monograph of the Carboniferous Bra- 
chiopoda of Scotland, published in the ' Geologist' for 1860. 
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occupy the greatest surface; they form there a wide sub-parallel band of nearly one 
hundred miles in length by some fifty in breadth, extending from the northern portion of 
the Frith of Forth to the Clyde, and as far as the extremity of Cantyre. No portion of 
the system appears to have been discovered in the north : but in the south there exists a 
narrow band> or separate patches^ which extend along the frontiers of Scotland and 
England, from Berwick to near Kircudbright, on the Solway Frith. 

Scottish Carboniferous deposits differ, however, from strata of a similar age, existing 
both in England and Ireland, in the manner in which the various beds of encrinal and 
coralline limestones are intercalated with coal-beds and bituminous schists in the lower 
parts of the system. In no single locality do we find a section in which all the beds occur 
in regular and uninterrupted succession ; the absence of some or the thinning-out of others 
constitute local differences which may always be expected and duly considered. Thus in 
Lanarkshire generally, as well as in other parts of the Clydesdale coal-field, the Car- 
boniferous strata have been divided into four principal groups, viz. — 1. The Upper Coal 
series. 2. The Upper Limestone series. 3. The Lower Coal measures. 4. The Lower 
Limestone series. In all but the Upper Coal series Brachiopoda have been found; 
they appear, however, more numerous in the second and fourth divisions. 

At p. 6, we alluded to David Ure's valuable work published in 1793, in which twelve 
species of Carboniferous Brachiopoda have been described and figured; and it would appear 
from an extract taken from George Crawford's ' History of Renfrewshire,' that in the 
beginning of last century there was a collector of fossils (the Rev. Robert Wodrow, who 
died in 1757) in Renfrewshire, and that though Ure was the first that figiured and 
described Scottish fossils, he was not the first upon record that collected them, and indeed 
from their great abundance one cannot feel surprised that they should have attracted some 
notice, although they could not be understood at a period prior to the introduction of the 
science of Palaeontology. 

List of Localities in Scotland where Carboniferous Brachiopoda have been found. 



Lanarkshire. 














Distance and direction 
from Carluke Church. 


Stratigraphic position 
below the Ell coaL 


Nature of strata. 


Belaton Place Burn 


\i miles N. 


160 fatboma. 


Slaty ironstone. 


Belston Place Bum 


u „ 


N. 


173 


»i 


Ironstone shales. 


Gare Limestone 


2 „ 


N.E. 


239 


" 1 




Weaterbouse 
Bashaw 


3 „ 


E.N.E. 
N.E. 


\ 


\ Old sbale beaps. 


VV hiteshaw 


X 

4 >» 


W. 




d 




Belston Bum Limestone . 


JL 

2 »» 


N.E. 


265 


»» 


Limestone and sbalea. 


Maggy Limestone . 


• • 


. 


300 


» 




Brocks Hole 


1 .. 


E. 




1 




Below Whiteshawbridge 


1 ., 


W. 




\ 


^ Ironstone and shales. 


Near Cbapel 


2 „ 


S. 
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Irtpgnl* Ironstone 

Bnudwood Oil! 
Ling II la Limeitone 

Hiltcraig Bridge 

RMsGiU 

Lengilww Bum 

Braidwood Bum 
let Kingshaw Limeitone 

Hsllcjnug Bridge 

Kingshev 
2nd Kogabav Limeatone 

Hillcnig Bridge 



Kiogaluw 
Ut Calm; Limeitone 

BaesGill 

Bnidwood 

Langshaw 

Waygateibav 

Headamnir 
Baei CHll limeatone 

SaesGill 

Waygateahaw 

Braidwood 

Langshaw 

Kilcadiow 

Hill Head 
Hosie'a Limestone 

Billhead 

BaesGiU 

Waygatesbaw 

Braidwood 

Mosside . 
2nd Calmy Limestone 

Braidwood 

MoBside ■ 

Kilcadzow 
Main Limestone 

Braidwood 

Langshaw 

Mosaide 

Bashaw . 

Kilcadiow 
Shelly Limeitone 

Braidwood Gill 

Nellfield Burn 



2 miles S. 

2 „ S. 337 



2 » W. 
„ S.B. 



1 „ w. 

„ N.B. 



1 .. W. 
„ S.E. 
„ N.B. 



„ S. 

i „ s. 



i „ S. 

„ S.E. 

„ N.E. 

„ K.E. 

3 „ E. 

2 ,. S. 



Ironitone and ihale. 



Limeatone and shalea. 



> Limeatone and ibalei. 



Limeatone and shales. 



} Limestone and abalea. 



Limestone and shale. 



> Limestone and ihalei. 



Limestone end shales. 
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Prodnctns Limestone 
Braidwood Gill 
Nellfield Bum 
N(ear Tuildshields 

IroDstoDB Beds 
Nellfield Bum 



Distance and direction . Stratigraphic position 
from Carluke Church, below the BU coal. 



2 miles S. 
2 „ S.E. 
2 ,. E. 



99 



S.E. 



397 fathoms. 



410 



»> 



Nature of itrtta. 



Limestone and shales. 



Ironstone and shales. 



The foregoing list embraces strata in descending order where Brachiopoda and other 
fossils have been found in Carluke parish^ and for which I am indebted to a loQal 
inquirer, whose knowledge of the district and its localities has extended over thirty years. 



Brockley 

Coalburn 

Brown Hill 

Middleholm 

Moat 

HallUiU 

Anchenbeg 

Kersegill 

Birkwood 

Dykehead 

Auchenheath 

Den 

Dalgow . 

Flat 

Crossford 

GaUowhill 

Limekiln Bum 

Boghead 

Aachentibber 

Calderside Mines 

Brankamhall, Oalderwood 

Capelrig, Calderwood 

Limekilns, near East Kilbride 

Lickprivick 

Hermyres 

Thomtonhall 

Parliamentary Road, corner of North 
Frederick Street, Glasgow (exposed 
daring building operation in 1857) • 

Bobroyston 



6 miles 
4 



I 



2 

2 

3 

3i 

3 

H 

2 
3 
3 
3 
3 
5 
2 

I 

H 
2 

H 
1 



»> 

99 

» 
99 
99 
99 

» 

99 
99 

it 

9> 

» 
9« 



S. of Lesmahago 

S. 



Limestone and shale. 



99 



2 
2 

2i „ 



99 
99 



99 
99 
99 
99 
99 
99 
99 
»> 
»» 
99 

99 
99 



S. 

s.w. 

E. 

N.B. 

8. 

N. 

N. 

N.W. 

N. 

N. 

W. 

N.E. 

S. of Bitddwood 

E. of Strathavon 

S.W. of Hamilton 

S.W. of High Blantyre 

S.W. „ 

S. of Eaat Kilbride 

S. 

S.W. 

W. 

W. 



99 

99 
99 
99 



99 

99 

99 

99 

99 

99 

99 

99 

99 



Ironstone and shale. 
Limestone and shale. 



99 
99 

99 

99 



Limestone. 
Limestone and shale. 



Limestone and shale. 



99 



N.E. of Ghisgow 



Calcareous sandstone 

and shale. 
Old shale heaps. 
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Bedlay • 

^ , . , * * ' \6 to 7 miles N.E. of Glasirow Limestone and shale. 

Garnkirk . ./ ^ 

Moodiesburn 

Shales above limestone at Bishopbriggs, 3 miles N. of Glasgow. 

The Lanarkshire localities have been carefully explored by Mr. J. Armstrong, Mr. 
J. Thomson, Mr. R. Slimon, Mr. Young, Mr. Bennie, &c., and comprise likewise those 
quoted by David Ure in his ' History of East Kelbride,' &c. 

Stiblingshire. 

Calmy limestone and shales, Balqnarhage, 2 miles S.S.E. of Lennoxtown. 

Corrieburn, on Campsie Hill, 4 miles N.E. of Kirkintilloch — limestone, ironstone, and shales. 

Dark gray limestone and shale, 22 fathoms above Campsie main limestone, South Hill pits, and 

Barraston, near Lennoxtown. 
Shales above Campsie main limestone, Schiliengow, near Lennoxtown. 
Campsie main limestone, Schiliengow, Ferrot's and Gloratt quarries. North Hill, and Alum Work 

mines and Craigend Muir, South Hill, all near Lennoxtown. 
Shelly limestone, ironstone, and shale, Balgrochan Bum, i mile N. of Lennoxtown. 
Limestone and shale, Mill Bum, near Lennoxtown. 
Ironstone and shale, Balglass Burn, near Lennoxtown. 
Limestone, ironstone, and shales, Craigenglen and Glenwine, 2 miles S.W. of Lennoxtown. 

In the foregoing list are enumerated all the localities from v^hich Braohiopoda have 
been obtained in the Campsie district. 

Banton . . .2 miles E. of Kilsyth Limestone. 

Murray's Hall . . S.W. of Stirling. 

All the Stirlingshire localities have been minutely examined by Mr. Young. 

DuMBARTONSHrEE. 

^r ^ , ' * j Near Cumbemauld Limestone and shale. 

Netherwood . . .J 

Duntocher . - H ^^^^^ N.W. of Glasgow Bed of limestone and 

shale, near sandstone 



quarry. 



Renfrewshire. 



Howood . . .4 miles W. of Paisley Limestone and shale. 

Wauk Mill Glen . . Barrhead 

Hurlet . . 7i miles S.W. of Glasgow 

Orchard . . . 1 „ E. of Thornliebank 
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Davieland quarry . 
Arden quany 



Near Thomliebank 



LimeBtone and shale. 



») 



t» 



These as well as the Ayrshire localities have been carefully searched by Mr. J. 
Thomson, Mr. J. Armstrong, and others. 



Ayrshire. 




West Broadstone . 


1 mile S. of Beith 


Rougbwood . . 


Near Beith 


Aachenskeigh 


. 2 miles S. of Dairy 


Highfield Quarry • 


1 „ N.E. „ 


Linn Spout 


Near Dairy 


Bowertrapping 


• »» 


Gateside. 


Near Beith 


Goldcraig 


1 mile E. of Kilwinning 


Monkredding 


H „ 


Hallerhirst 


. Near Stevenston 


Craigie . . . . 


Near Kilmarnock 


Cessnock 


, 1 mile S.E. of Galston 


Alton . . • , 


2 miles N. „ 


Moscow . 


3 „ N. „ 


Nethernewton 


3 „ N.E. „ 


Hyndberry Bank . 


2 „ N.E. „ 


Meadowfoot 


5 „ £. of Darrel near 




Dmmclog 


Gainford 


. 2^ „ E. of Stewarton 


Bruntland 


. 1 « E. of Fenwick 


MnUochHiU 


New Dailly 



Limestone and shale. 



99 

» 
99 

• » 



Edinburghshire. 



Gilmerton, near Edinburgh. 


Orichton Dean, Crichton Castle. 


Wardie, „ 


Penicuick. 


Dryden, 6 miles S. of Edinburgh. 


Comton, near Penicuick. 


Carlops, 14 miles S. „ 


Mount Lothian, 3 miles S.E. of Penicuick. 


Joppa, near Portobello. 


Leven Seat, \ 


Roman Camp, near Dalkeith. 
Cousland. 


AddieweU. L.^. „f ^^.t Calder. 
Scola Bum, 


Magazine, 6 miles S.E. of Dalkeith. 


Baad's Mill, 


Esperston, 2 miles S.E. of Temple. 




Peeblesshire. 




Bents. 


Whim. 


Lamancha. 


Whitfield. 
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Haddingtonshire. 

PrestonpanB. 

Aberlady. 

Longniddry. 

Jerusalem. 

Salton. 

Ridlaw. 

Linlithgowshire. 

KinDiel, ] 

Dykeneuk, / W. of Borrowstownness. 

CraigeDbuck, ' 

Tod*8 Mill, River Avon. 

Caribber, S.W. of Linlithgow. 

Bowden Hill, S.W. „ 

FiFESHIRE. 

Ladedda, ^ 

Wilkieston, i 3 miles S.W. of St« Andrew's. 

Winthank, ] 

Craig Hartle, near St. Andrew's. 

Craighall, 1 

Cult's Hill, >3 mUes S.W. of Cupar. 

Forthar, J 

St. Monance, 3 miles W. of Anstrutber. 

Stratbkenny, St. Andrew's. 

Dumbarnie, near Largo. 

Berwickshire. 

Cove at Cockbumspatb. 

Marshall Meadows, 3 miles N. of Berwick. 

Dumfriesshire. 

Closeburn. 



The Vaults, £. of Dunbar. 

Skateraw 

Cat Craig 

East Barns 

Saughton, 4 miles W. of Haddington. 



19 



>l 



99 



Bathgate Hills. 
Balbardie, near Bathgate. 
Blackburn, S.E. „ 
Breichwater, above Breichdyke. 
Hillhoose, 1 mile S. of Linlithgow. 
Tartraven, 3 miles S.E. ,, 



Sunnybank, N. of Inverkeithing. 

Parkend, N.E. „ 

Brucefield, S.E. of Dunfermline. 

Rescobie, N. 

Duloch, E. 

Charlestown. 

Rosyth, W. of the Castle. 

Crombie Point. 

Bucklyre, N. of Aberdour. 






Coast between Lammerton and Berwick. 



I Hollows, 4 miles S. of Langholm. 



Kircudbrightshire. 

Coast of Arbigland, Parish of Rirkbean. 
This locality has been explored by Mr. John Steven, of Glasgow. 



Buteshire. 

Corrie, Arran. 



I 



Salt Pans. 



For much information relative to the localities of the last nine Counties, I am indebted 
to Mr. Geikie, Mr. Page, Mr. Tate, Prof. Ramsay, Mr. Fraser, the late Dr. Fleming, and 
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H. Miller ; as well as to Sir R. Murchison, and Mr. Salter, who have kindly allowed 
me access to the lists and specimens assembled during the survey of part of Scotland. 



IRELAND. 

In Ireland thirty counties have afforded about seventy-nine species, and is, next to 
England, the portion of Great Britain which has hitherto produced the largest number of 
species. It is possible that a few of these seventy-nine will turn out, when better known, 
to be synonyms, and that a few others may occur ; but all my researches and efforts, as 
well as those of several friends in Ireland, have not hitherto succeeded in detecting a 
larger number, and I have already given my reasons why so many of those recorded in 
the ' Synopsis ' must be rejected. 

The portion of my table devoted to Irish species is founded on a personal examina- 
tion of the specimens collected during many years by Mr. Kelly and others for Sir R. 
Griffith, and from which Prof. M'Coy's * Synopsis of the Characters of the Carboniferous 
Fossils of Ireland' (1844) originated. I have also seen General Portlock's specimens, 
now forming part of the Museum of Practical Geology in London, and have examined 
many other specimens from various Irish private collections, as well as from the Geolo- 
gical Survey of Ireland, in addition to a small series in my own possession. It is, how- 
ever, to Mr. Kelly, and to Mr. Joseph Wright, of Cork, that the distribution of the 
species in the larger number of the Irish counties is mainly due, as it is to them that I 
am indebted for most of the information and specimens I possess. As it is the case with 
England, some of the Irish counties have been more carefully searched than others; thus, 
for example, those of Dublin, Kildare, and Cork, have hitherto afforded the largest number 
of species. I have also availed myself of much information contained in Mr. Kelly's 
valuable paper * On Localities of Fossils of the Carboniferous Limestone of Ireland,' 
1855, and in the explanations of the Geological Survey of Ireland, No. 102, 122, 197, 
198, and 158. Mr. Kelly divides the Carboniferous system of Ireland into — 1, Old 
Red Sandstone ; 2, Calciferous Slate ; 3, Limestone ; 4, Coal. I have, however, else- 
where objected to the term Old Red Sandstone being made use of for a division of the 
Carboniferous system, as it is evident that the term Old Red Sandstone cannot be 
retained or made use of to designate at the same time a Silurian, Devonian, and Car- 
boniferous rock ; the term Old Bed Sandstone being now retained for a Devonian rock 
older than the Irish Red and Yellow Sandstone, which constitute the first or lowest 
division of the system. These Irish Sandstones, at Kildress and elsewhere, are full of 
Carboniferous, and not Devonian fossils ; the same species, occurring in the Calcife- 
rous Slates, Carboniferous Limestone, and Shales. I have, therefore, suggested 
that geologists should drop the term " old " in their subdivisions of the Carboniferous 
group^ and distinguish their lowest or first division by the designation of — 1^ Lower 
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Carboniferous Bed and Yellow Sandstone. Mr. Kelly has, moreover, informed me, that in 
Ireland this red rock is not that which predominates, that it averages about one thousand 
feet in thickness^ and is not much exposed, being usually covered with Limestone, except 
at the outcrop ; that the 2nd, or Calciferous Slate, is not considerable in thickness, 
and that, in the best developed places (Clonea and Dungarvan), half of it is made up 
of bands of Limestone, the other half Calcareous Slate. The fossils in both he states 
to be inseparable, so that the Calciferous Slate and Mountain Limestone might be 
considered as one division, but that it is, perhaps, more correct, as a lithological distinction, 
to separate them into two. The Carboniferous, or Hibernian Limestone, is fifty feet 
thick at Drumquin, in Tyrone, and about 1500 feet thick at Black Head, in Clare; 
it occupies about 20,000 square miles in Lreland ; while the coal measures are 2000 
feet or more. Such are Mr. Kelly's views relative to the subdivisions of the Carboniferous 
system in Ireland. The great bulk of the specific forms among the Brachiopoda are 
found in the Calciferous Slates and Mountain Limestone, but few species occurring in the 
Red and Yellow Sandstones, or in the Coal measures. I include, also, in the Carboniferous 
Limestone, those bands of Limestone south of the Blackwater River, such as those 
of Cork, which have a strong cleavage (the fossils they contain being usually much 
contorted). I do so because the fifty-eight species of Brachiopoda, discovered in them 
by Mr. J. Wright and other geologists, are all the same as those common and charac- 
teristic to the Carboniferous Limestone of other parts of Ireland, as well as of England, 
Scotland, and the Continent generally, and which will be found enumerated, after careful 
identification, in the column of the table devoted to the county of Cork. With these 
preliminary observations I will now give the list of localities drawn up for this Monograph 
by Mr. Kelly ; Mr. Joseph Wright having added those of Cork and from some other 
counties with which he was acquainted. 

County of Armagh. — Annahugh (Limestone), six miles north-east of Armagh ; Armagh, 
about the town ; Ballygasey, four miles north of Armagh ; Benburb, six miles north- 
west of Armagh ; Calragh, five miles north-west of Armagh ; Down, a quarter of a 
mile south-west of the town ; Drummanmore, one mile north-east of Armagh ; 
Kilmore, six miles north-east of Armagh ; Tullyard, one mile north of Armagh. 
(Carboniferous Limestone in all these localities.) 

CoKK. — Little Island, four miles east of Cork ; Windmill quarry is situated at the southern 
extremity of Cork ; Midleton, thirteen miles east of Cork ; Blackrock, two miles east 
of Cork ; Carrigtwohill, eight miles east of Cork ; Rafeen, five miles south-east 
of Cork ; Mallow, on the River Blackwater ; Glounthane, four miles east of Cork ; 
Carrigaline, six miles south-east of Cork ; Bally waiter, two miles north of Castle- 
townroche; Castletownroche, eight miles north-east of Mallow; Streamhill, three miles 
north of Doneraile; Ringaskiddy, eight miles south-east of Cork ; Fort William, one 



EXPLANATION OF TABLES AND LIST OF LOCALITIES. 259 

mile and a half south-west of Doneraile; Annagh, four miles south-west of 
Charleville ; Araglin Bridge, two miles north-east of Fermoy (the rock is yellowish 
sandstone) ; Banteer, three miles south of Kanturk ; Castlecreagh, one mile east 
of Doneraile ; Doneraile town stands on Fossiliferous limestone ; Tankardstown, 
six miles north-east of Doneraile. These localites are almost all in limestone. 

Carlow. — Bannaghagole, two miles west of Leighlinbridge (fossils abundant in limestone, 
covered by the coal rocks of Castlecomer) ; Old Leighlin, two miles west of 
Leighlinbridge (the limestone occurs here, and at its junction with the overlying 
Millstone grits of the Casllecomer district fossils are numerous, and some beautiful 
casts are found in old excavations) ; Raheeifdoran, four miles south-west of Carlow 
(limestone). 

Clare. — Clifden, two miles west of Corofin (Millstone grit) ; Cloonlara, three miles 
north-east of Limerick ; Kilmacduagh, five miles south-west of Gort (limestone) ; 
Moymore, seven miles east of Ennis ; Scariff, eight miles north-west of Kilaloe. 

Cavan. — Aghbay, one mile and a quarter south-west oF Swanlinbar Village; Alteen, 
one mile north-west of Swanlinbar (limestone and shale) ; Ballyconnel, fdur miles 
west of Belturbet; Clonkeiffy, five miles south-west of Virgina; Countenan, 
one mile north-west of Stradone (arenaceous limestone) ; Kilcar, two miles south- 
west of Belturbet (Killeshandra limestone) ; Laragh, one mile north of Stradone ; 
Swellan, one mile east of Cavan. 

Dublin. — Ballintree, one mile north of Rush ; Ballykea, two miles south of Skerries ; 
Curkeen, two miles south of Skerries ; Drumslattery, two miles south of Skerries ; 
Howth, nine miles east of Dublin; Lane, two miles south-east of Skerries 
Malahide, shore very fossiliferous ; Milverton, one mile south-west of Skerries ; 
Oldtown, two miles north-west of Swords ; Poulscadden joins the village of 
Howth ; Salmon, three miles south of Balbriggan ; St. Douloughs, five miles 
north-east of Dublin. 

DoNSOAL. — Abbeylands, one mile north-west of Ballyshannon {Orthia Michelini occurs 
here, along with Strept. crenistria, four inches in diameter) ; Ardloughill, two 
miles south-east of Ballyshannon ; Ballybodonnel, ten miles west of Donegal ; 
Bruckless, one mile north of Dunkineely ; Bundoran, three miles south-west of 
Ballyshannon ; Doorin, seven miles west of Donegal ; Dunkineely, a village ten 
miles west of Donegal ; Finner, three miles south-west of Ballyshannon ; Greaghs, 
three miles south-east of the town of Donegal ; Killoghtee, one mile south of 
Dunkineely; Lisnapaste, five miles south of Donegal; Rahans Bay, one 

as 
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mile south-west of Dimkineely ; Spierstown, two miles east of Donegal ; St. 
John's Pointy fourteen miles north-west of Donegal; Tionycahill^ two miles east 
of Donegal 

Down. — Castle E^iej two miles south-east of Comber ; Cultra^ five miles north-east of 
Bel&st. 

Fermanagh. — ^Ardatrave, two miles south-west of Kesh ; Agharainy, one mile south of 
Kesh ; Belmore Mountain, six mika south-west of Enniskillen ; Boa Island, in 
north end of Lough Erne ; Bohevny^ one mile north-east of Church Hill ; 
Bunaninver, three miles south of Kesh ; Cam, three miles south-east of Kesh ; 
Carrickoughter, two miles north-west of Kesh ; Carrowntreemall, ten miles south- 
west of Enniskillen ; Clareview, two miles south-west of Kesh ; Cleenishgarve, 
an island in North Lough Erne; Corlave, three miles north-west of Kesh; 
Cornagrade, half a mile east of Enniskillen ; Crevenish, one mile south-east of 
Kesh; Deerpark, two ndiles south-east of Kesh; Derrygonellyi eleven miles 
north-west from Enniskillen ; Derrynacapple, four miles north-east of Kesh ; 
Edemey, two miles east of Kesh ; Kesh, twelve miles north-east of Enniskillen ; 
Killycloghy, two miles south-west of Lisbellaw ; Knockninny, ten miles south-east 
of Enniskillen ; Learn, two miles east of Tempo ; Ring, two miles north-east of 
Enniskillen ; Shean, a mile north of Church Hill. 

Galway. — Athenry, ten miles east of Galway; Ballinfoyle, one mile north-east of 
Galway ; Ballyhanry, five miles west of Portumna ; Caheratrim, three miles south- 
west of Loughrea ; Cappaghmoyle, four miles north-east of Athenry ; Carrown- 
tobber, two miles north-east of Athenry (Cong limestone all round the town) ; 
Cregganore, six miles south-west of Loughrea. 

Kerbt. — Ballymacelligot, three miles east of Tralee ; Castle Island, quarries round the 
town; Currens, six miles east of Tralee; near Farmer's Bridge; Castlemaine, 
nine miles south of Tralee. 

KiLDARE. — Ardclough, eight miles west of DubUn, near the Grand Canal ; Boston, six 
miles north of Kildare ; Millicent, four miles north of Naas. 

King's County.- — Banagher, quarries about the town. 

LiMEEiCK. — Kilmallock, quarries about the town; Croagh, three miles north-east of 
Rathkeale ; Kyletaun, one mile north of Rathkeale ; Blossomhill, one and a half 
miles north-east of Rathkeale; Ballingarrane, two miles north of Rathkeale, 
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Doohylebeg, two miles north-east of Rathkeale ; Stoneville, one mfle north-west 
of Rathkeale ; Fanningstown^ three miles north-west of Groom ; Caherass^ one 
mile north-west of Groom; Rathkeale, all about the town; Adare, ten miles 
south-west of Limerick ; Gastleconnel, seven miles north-east of Limerick. 

LotfTH. — ^Cariingford, quarries about the town; Kilcurry, four miles north-west of Dundalk; 
Knockagh, three miles north-west of Dundalk. 

LoNOTOHD. — Ballymahon, quarries about the town; Oarrickboy, fire miles north-east of 
Ballymahon ; Carrickduff, two miles north of Granard ; Granard has fossils in the 
rocks about it ; Kilcommock, three miles north-west of Ballymahon ; Mullawornia, 
two miles north-west of Balljrmahon; Rathcline, two miles south of Lanes- 
borough ; Shrule^ four miles north of Ballymahon ; Tirlicken, three miles north- 
west of Ballymahon. 

LiTTRn. — Aghamore, fire miles south-west of Ballyshannon ; Blacklion, twelve miles 
west of Enniskillen ; Manorhamilton ; Mohill, a small town on black slate fos- 
sfliferous ; Ussaun, half a mile west of Mohill. 

Mbath. — Altmush, two miles north of Nobber ; Ardagh, five miles south of Carrick- 
macross ; Ballyhoe, five miles south of Carrickmacross 5 BalsitriCi three miles east 
of Nobber ; Castletown, four miles south of Trim ; Gregg, two miles north of 
Nobber ; Gruicetown, two miles west of Nobber ; Gusackstown, six miles south- 
east of Navan ; Flemingstown, six miles west of Balbriggan ; Horath, three 
miles north of Kells ; Laracor, two miles south of Trim ; Mullaghfin, two miles 
west of Duleek ; Rathgillen, two miles north of Nobber ; Grusserath, three miles 
south of Drogheda* 

Mato. — Ballina, quarries about the town ; Ballinglen, six miles north-west of Killala ; 
Bunatrahir, one mile north-west of Ballycastle ; Grosspatrick, one mile south-east 
of Killala ; Guilmore, three miles east of Glaremorris ; Kilbride, two miles north-east 
of Bally Gastle ; Kilcummin, five miles north-west of Killala ; Killogunra, two miles 
south-west of Killala ; Ktllybrone, one mile north-west <rf Killala ; Larganmore, 
fourteen miles west of CrossmoUna. 

MoNAGHAN. — Glonturk, three miles south-east of Garrickmacross ; Dundonagh, six miles 
north of Monaghan ; KiTlyrean Upper, two miles north-east of Emyvale ; Leek, 
two miles north of Glasslough ; Monaghan Town, quarries about it ; Mufiaghboy, 
two miles east of Emyvale ; MullaEss, two miles east of Emyvide. 
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Queen's County. — Aghafin, one mile south-west of Castletown ; Burris, two miles north- 
east of Maryborough ; Kingstown, one mile north-east of Mountrath ; Roundwood, 
three miles north-west of Mountrath; Tinnekill, three miles north-east of 
Mountmelick. 

Roscommon. — Carrownanalt, two miles north-east of Keadue; Cartronaglogh, half a mfle 
north of Keadue ; Cleen, four miles north-east of Boyle ; Drumdoe, four miles 
north of Boyle; Grangemore, three miles south-west of Boyle; Killukin, one 
mile south-west of Carrickonshannon ; Lacken, three miles south-east of 
Athleague; Lisardrea, two miles south-west of Boyle; Moore, three miles east 
of Balliuasloe ; Rathmoyle, five miles south of French Park ; Termon joins 
Boyle. 

Sligo. — Ballinafad, five miles north of Boyle ; Ballymeeny, two miles south-east of Easky ; 
Bunowna, in the river and quarries about Easky ; Carrowmably, four miles south- 
east of Easky ; Carrowmacrory, six miles east of Easky ; Carrowmore, four miles 
south-west of Coolaney ; Cashelboy, twelve miles west of Sligo ; CuUeenamore, 
five miles west of Sligo ; Kilglass, eight miles north of Ballina ; Magheranore, 
two miles east of Tobercorry ; Streedagh, ten miles north-west of Sligo. 

TipPBRART. — Carrigahorig, three miles south-east of Portumna; Nenagh, in limestone 
quarries about the town ; Clonmel, limestone in the vicinity of the town. 

Tyrone. — Aghintain, two miles west of Clogher; Aghnaglogh, two miles north-west of 
Clogher; Annagbilla, three miles south-west of Ballygawley; Ballymacan, two 
miles south-west of Clogher ; Cavansallagh, two miles north-west of Drumquin ; 
Claraghmore, one mile north-east of Drumquin ; Clare, half a mile east of Cooks- 
town ; Cookstown, the town stands on limestone ; Derryloran joins Cookstown ; 
Donaghrisk,two miles south-east of Cookstown; Drumowen, two miles west of Drum- 
quin ; Drumscraw, one mile south-west of Drumquin ; Edenasop, five miles south- 
west of Castlederg ; Kildress, two miles west of Cookstown ; Killymeal, half a mile 
east of Dungannon ; Knockpnny, half a mile north of Ballygawley ; Lackagh, one 
mile west of Drumquin ; Lismore, half a mile south-west of Clogher ; Magherenny, 
one mile south-east of Drumquin ; Mullaghtiuuy, a mile east of Clogher ; Rahoran, 
two miles north of Fivemiletown. 

Waterford. — Ardoe, five miles east of Youghal; Ballinacourty, three miles east of 
Dungarvan ; Ballydufi*, two miles west of Dungarvan ; Clonea, three miles north- 
east of Dungarvan ; Curragh, one mile north of Ardraore ; Killinamack, three 
miles south-west of Clonmel ; Whiting Bay, two miles east of Youghal. 
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Westmeath. — Cornadowagh^ seven miles west of Ballymahon ; Athlone, two miles south- 
east of the town. 

Wexford. — Hook Head^ on the east side of Waterford Harbour ; Drinagh, one mile south 
of Wexford. 

KiLLENNY. — ^Dunkit, three miles north of Waterford ; Kilkenny ; marble quarries. 

Anteim. — Tomaroan^ one mile and a half east of Ballycastle, on the shore at highwater 
mark. 



CARBONIFEROUS BRACHIOPODA BEYOND THE LIMITS OF 

GREAT BRITAIN. 

Ninety-three of the species mentioned in my tables have been found in various 
countries beyond the limits of Great Britain, and perhaps a larger number will be obtained 
after a more extended search^ for the species of many distant regions, and of even Euro- 
pean countries (Belgium excepted), are but imperfectly known. It is to Prof, de Koninck's 
admirable researches that we are mainly indebted for our knowledge of the palaeontological 
richness of the Carboniferous rocks of Belgium, which he has ably elaborated during 
many years. The number of Carboniferous Brachiopoda discovered by our friend in his 
country but slightly exceed (?) those hitherto found in Great Britain. Mr. Edward Dupont has 
also assembled from the neighbourhood of Dinant nearly ninety species of Brachiopoda,^ and 
which, with very few exceptions, are specifically the same as those which occur in Great 
Britain, so that while Belgium contains some forms hitherto unknown to our strata. 
Great Britain numbers likewise a few species not hitherto discovered in Belgium. 

The French Carboniferous species have not yet been studied in a satisfactory manner, 
but there, as in Russia and in other parts of Europe, many of our British species occur, 
along with a few forms special to the district. 

Having recently examined and described the Carboniferous Brachiopoda of the Punjab 
(India),' I found that out of twenty-eight species, at least thirteen were common to 

^ '' Notice 8iir lea Cites de fossiles du Calcaire des bandes Carbonif^res de Florennes et de Dinant," 
'Bnlletins de TAcademie Royale de Belgique,' 2d ser., vol. zii. No. 12, 1861. 

Great credit is due to this young naturalist, who by dint of labour and perseverance has, within a 
oomparati?ely short period, assembled upwards of ten thousand specimens representing some five hundred 
species from the Carboniferous rocks of his district. 

' 'Quarterly Journal of the Ceol. Soc.,' vol. zviii, p. 25, 1862. 
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SuM^ean rocks of the same period, although several of these have in India attained larger 
proportions ; and among which we may mention, Athyris Roymi^ A. mibtUita, BeUsia 
radialiSy var. Grandicoaiay Spirifera striata, Sp. Itneata, S. octoplicata, Rh. pleurodon^ 
Orthis r&supinata, Strept. creniatria, Prod, striatus, P. semireUculatns, P, hnyispinus ; and 
a further search, in these distant region^ will, no doubt, bring to light it larger number 
of the common species. 

The Australian and Tasmanian Carboniferous rocks have also a&rded tlieir qatita 
of common species, for, although the forms from these continents have not yet been suffi- 
ciently examined, still, firom a glance I have given to collections sent home from Bundaba 
and Fort Stephen in Australia, as well as from Van Diemen's Land, I have already been 
able to recognise T. hastata, Sj). striata, Sp. glabra, 8. lineata, Rh. pleurodon, Strept ere- 
nistria, Orthis Michelini, Prod. Cora, &c. If again, and by a rapid stride, we should 
find ourselves cast on some of the Spitzbergian frozen coasts, we would there pick up 
several of our common species, such as 8p. Octoplicatus, St. crenistria, Prod, semireticu- 
lotus, P. costatus, &c., along with other forms not known in Britain, for we cannot expect 
to find all the same species repeated and assembled everywhere ; some forms were more 
localized than others. Even in Great Britain, we find certain species in England that do 
not appear to have existed either in Scotland or Ireland, and vice versd; it is not, there- 
fore, surprising that in other countries the same order of things should prevail. If we cast 
a glance at the prodigiously extended Carboniferous regions of America, we shall there 
also find a vast per-centage of species identical with our own, but which, in many cased, 
have received new names from our American cousins. Possessing an extensive series of 
American Carboniferous species, for which I am indebted to the kindness of Mr. 
Worthen, as well as to that of some other American geologists, and having compared 
these with our British specimens, I may mention, from among others not yet suflSciently 
studied, the following few as being identical with our own — T. sacculus, A. amhiyua^ 
A. subtilita. A, plano-stdcata, A. lametlom. A, Royssii, Retzta radialis, Sp, striata, S. 
triyonalis, Sp. lineata, Sp, Vrii, S. octoplicata, Rk. pleurodon, Orthis Michelini, Strept 
crenistria, Prod. Cora, P, punctatus, P. lonyispinus, P, semireticulatus, P. scabriculus, 
P, costatuSy Crania quadrala, Discina nitida, Lingula mt/tUoideSy &c., and I entirely 
concur with the observation made by Sir R. Murchison, at page 324 of his celebrated 
**Siluria," that *'The specific identity of so many of the Brachiopoda of the marine or 
Lower Carboniferous rocks situated at enormous distances in latitude from one another 
[e, g, from the Arctic circle to within a few degrees of the Equator), is an additional and 
striking proof of the general uniformity of temperature and condition during this epoch." 

I mast now conclude this lengthened inquiry into the history of British Carboniferous 
species, but sincerely hope that local observers will continue the study I have so fiur 

t sketched out, for much remains still to be achieved, which time and seareh alone an 
•coomplish. 
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CARBONIFEROUS AND PERMIAN MONOGRAPHS. 

Plate LIV. 



It is to be regreUed that the series of Monographs on British Fossil Brachiopoda» as 
wtH as those relatii]^ to other classes, published by the Palaeontographical Society^ had not 
commenced nifith the species of the Silurian system, and progressed regularly upwards 
to the Tertiary periodL By such a mode of proceeding important advantages would have 
been obtained, irom the possibility of tracing with more certainty and regularity the 
lecmreiice of certain species, and thus have obviated the unfortunate necessity of occasional 
alterations and repetitions to the parts already printed. The recurrence of certain species 
in one or more systems is a subject of much importance, and is now an acknowledged fact, 
bat while there appears in some minds a manifest disinclination to admit such a thing 
as possible, others have exaggerated the occurrence, and thus done more harm than 
good. It would certainly be very agreeable and advantageous were there no recurrent 
species, and that all the forms of each system or zone were characteristic to it i but such 
not being the case, we must unavoidably abandon preconceived ideas, and endeavour 
to carefully trace the recurrence. I will not at present allude to those species which 
are common to the Devonian and Carboniferous systems, as I have not yet critically 
examined the Devonian forms, and shall therefore reserve what I might have to say upon 
the subject until a future period, but it will be desirable to briefly refer once more to 
those that appear to be common to the Carboniferous and Permian epochs. 

Several observers, among whom we may mention M. de Vemeuil, Profs. King 
and Morris, Messrs. Howse, Kirkby, and myself, have more than once alluded to the 
strong resemblance — nay, identity — of certain Carboniferous and Permian species,* but 

^ My observations upon the recurrent forms in question will be found in various parts of my 
Carboniferous Monograph, as well as in some numbers of ' The Geologist.' Mr. Kirkby's views are in- 
corporated in his excellent paper, " On the recurrence of Lingula Credntri,*' &cu, ' Journal of the Geo- 
logical Society,' for March, ia58. 
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as Prof. King appears to question the correctness of some of our statements^ it will be 
desirable to represent, side by side (in PI. LIV) those forms that appear to be common 
to the Carboniferous and Permian deposits of our island. 

Carboniferous Names. Permian Names. 

TfiREBRATULA 8ACCULU8, Martin^ sp. 1809. Tebebratula sufflata, SchlotAeim, sp. 
Dav,, pi. liv, fig. 5. 1816. Dav., pi. liv, fig. 6. 

The identity of the Carboniferous and Permian shell is so complete that Schlotheim's 
denomination will require to be located among the synonyms of S, saccidus. Prof. King 
admits this identity. 

Terebbatula hastata, Sow., sp. 1824. PTerebratula elongata, ScMotAeim, sp. 
Dav., pi. liv, figs. 1 and 3. 1816. Dav., pi. liv, figs. 2 and 4. 

It is an unquestionable fact that many specimens of the Carboniferous and Permian 
shells are undistinguishable, as will be at once perceived by a glance at the specimens 
or figures selected from among others for illustration ; but I must confess that more 
difierence is shown between the greater number of typical T. hastata and T. elongata 
than is here represented, the strong resemblance being the exception, and more especially 
observable between that variety of T. hastata we have termed Gillingensis and T. elongata 
proper. It must also be observed, that it is often impossible to distinguish certain 
examples of T. saccidus and T, hastata, which appear to merge the one into the other, 
and the same may be said with reference to T. sufflata and T, elongata, and this proves 
how intimately connected are all the British forms of Carboniferous and Permian Tere- 
bratula. The subject relating to the identity of T. hastata and T. elongata may therefore, 
for the present, remain an open question. 

Athtris RoYSSii,Z'^t;^/e,sp. 1835. Dav,, Athyris pectinifera, /. de C. Sow,, 1840. 
pi. liv, fig. 8. Dav., pi. liv, fig. 9. 

M. De Vemeuil and Prof. King have both alluded to the resemblance which appears 
to exist between these shells ; and although I thought at one time that sufficient differences 
might perhaps be established between them, I am now very much afraid that they will 
have to be merged into a single species, and, if so, Sowerby's denomination would require 
to give way to that of L'Eveille. J. pectinifera does not appear to have attained the 
large proportions of a full grown A. Boyssii, but size alone cannot be made use of as a 
distinguishing character between species which otherwise resemble each other, and in the 

^ King, « On certain species of Permian Shells said to be found in Carboniferons Rocks," * Edinbargh 
Philosophical Journal,' vol. xiv, new series, p. 37, &c., 1861, and vol. xv, April, 1862. 
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present case more especially, for Permian shells as a rule are of smaller size than Car- 
boniferous ones. 

m 

Carboniferous Names, Permian Names. 

Spirifera Urii, jF7e»««^y, sp. 1828. Dav,, Spirifera Clannyana, JCinff^ sp. 1848. 
pi. liv, fig. 14. Dav., pi. Hv, fig. 15. 

Prof. King denies the identity of these two shells, although allowing them to be closely 
related ; but after having compared many examples of the Carboniferous and Permian 
species? neither Mr. Kirkby nor myself could perceive any valid specific diSerence 
between them.^ 

Spiriferina octoplicata, Sow., sp. 1827. Spiriferina cristata, Schloth., sp. 1816. 
Bav.^ pi. liv, figs. 10 and 12. Bav., pi. liv, figs. 11 and 13. 

It appears to me, as well as to my friend Mr. Kirkby, that there cannot exist a doubt 
as to these shells belonging to a single species, for which Schlotheim's name should be 
preferred. None of the Permian examples that have come under our observation have 
attained the dimensions of certain full-grown Carboniferous specimens, but the general 
character in both is specifically the same. 

Camarophoria CRUMENA, i/izrfeX sp. 1809. Camarophoria Schlotheimi, y. Buck, sp. 
Bav., pi. liv, figs. 16, 17, 18. 1834. Bav., pi. liv, fig. 19. 

I feel satisfied that my identification of the Permian C. Schlotheimi with Martin's 
Anomites crumena is correct. Prof. King has admitted that the last-named shell is a 
Camarophoria^ but believes it specifically difierent to C. Schlotheimi. I have, however, 
found Permian specimens agreeing very closely with Martin's imperfect figure, and am 
not acquainted with any other Carboniferous Camarophoria to which the Permian shell 
could be assimilated than the one we recognise as crumena. In C. Schlotheimi the mesial 
fold varies in width and elevation according to the number of ribs which ornament its 
surface, these varying usually from two to seven, and from one to six in the sinus, while in 
the Carboniferous shell the same differences are observable, as may be seen in figs. 3 — 9 
of PL XXV. It is, therefore, evident that one of the two above-mentioned names will 
have to be erased, and as Martin's species possesses claims to priority, its name will have 
to be retained for the Permian as well as the Carboniferous specimens. 

^ The term recurrent has been applied by palaeontologista to such species as occur in more than one 
formation or system of strata. In this sense I use it here. For instance, as I consider Spirifera unguiculua. 
Sow. of the Devonian, 8p. Urii of the Carboniferous, and Sp. Clannyana, king of the Permian system, to 
be same species, it is said to be recurrent, because it reappears or recurs in two distinct groups of strata 
arter its first appearance in the Devonian system. The term also necessarily implies that the species 
existed during the whole of the period that is included between its first and last appearance. 

84 
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Camarophoria rhomboidea, Phillipa, sp. Camarophoria globulin a, Phillips^ sp. 
1886. Dav., pi. liv, figs. 20—22, 1834. Dav., pi. liv, figs. 23—25. 

After a very attentive comparison of many specimens of these shells from the Carbo- 
niferous and Permian deposits, I cannot perceive the smallest distinguishing features ; 
specimens of equal size resemble each other, as may be seen from my illustrations. The 
Carboniferous form, when full grown, has attained somewhat larger proportions than any 
I have observed from the Permian rocks. The term fflobulina^ from having been first 
proposed, should be employed for both, and that o{ rhomboidea be placed among the 
synonyms. 

Carboniferous Names. Permian Names. 

DisciNA NiTiDA, PhtUips, sp. 1836. Dav., Discina Koninckii, Geinitz, 1848. Dav., 
pi. liv, fig. 26. pi. liv, fig. 27. 

Having examined and compared with much attention a number of Carboniferous 
and Permian specimens of these two so-termed species, I have come to the conclusion that 
there exists no specific difference between them, and that the term nitida will have to be 
made use of for the Permian shell. Many large and well-preserved specimens of the 
Permian Discina have been collected by Messrs. R. J. Manson, T. Parker, and E. 
Gower, in the compact Limestone of East Thickley, near Darlington, which are identically 
similar to others from the Carboniferous shales of Capel llig in Lanarkshire ; in all we 
could perceive the same contour, the same degrees of convexity and external sculpture. 

LiNGULA MTTiLOiDES, Sow., 1812. jDot., Lingula credneri, Geiuitz, 1848. Dav,, 
pi. liv, figs. 28—31. pi. liv, figs. 32—34. 

In his excellent paper (already quoted) Mr. Kirkby has satisfactorily proved that the 
Permian Lingula Credneri is found in the Carboniferous Rocks of England, a fact I can 
likewise attest from personal observation ; but I must go a step further, by suggesting 
that the Permian Lingula is doubtfully distinguishable from Sowerby's Z. mytiloides, which 
was likewise described from specimens obtained in the Carboniferous Shales of Wolsing- 
ham in the County of Durham. Mr. Tate is of opinion that Z. Credneri is nothing more 
than a small variety or race of Sowerby's species. 

It is not my present desire to enter into further details with reference to certain other 
species which may possibly be recurrent, but I cannot help mentioning that it is not 
quite certain that Crania Kirkbyi is distinct from C quadratay nor that Spiriferina mtdti- 
plicata and Sp. cristata should be separated. 
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No new British Permian species of Brachiopoda has been discovered since the publi- 
cation of my monograph, notwithstanding the most zealous researches of several naturalists. 
The compact Limestone of East Thickley, near Darlington, has been well searched by Messrs. 
R. T. Manson, T. Parker, and E. Gower, who have succeeded in procuring some excel- 
lent specimens of several species, such as T, elongata^ Cam, crumena^ 8p. alata^ StrepLpelar- 
gonatus, Stroph. Goldfmm^ St. Morrisiana, Prod, horridus, Discina nitida (D. Koninckii), 
and Lingtda inytiloides or Credneri, so that the total number of Permian species of 
Brachiopoda occurring in Britain would, according to my views, not exceed sixteen or 
seventeen species, of which about half would be common to the Carboniferous and 
Permian periods. 

As far, therefore, as the Brachiopoda are concerned, there exists a very intimate 
relationship between the Carboniferous and Permian species, and, as Messrs. Kirkby and 
R. Jones have already shown (and are ready to show still further), that species from other 
classes partake of the same identity. The Permian strata are, therefore, the natural 
continuation of the Great Carboniferous period, although it may be desirable to pre- 
serve the term Permian as originally given by the celebrated authors of ' Russia in 
Europe and the Ural Mountains Geographically Illustrated ' to those strata which succeed 
the highest portion of the Carboniferous series. The term " Dyas *' recently proposed as 
a substitute for that of " Permian '^ appears to me to be a very unfortunate idea, for, 
besides being incorrect in its meaning, it is, in reality, only a synonym, with which 
science is, alas, becoming so heavily burdened. 



Strophalosia. 

I am still of opinion that all our known British Permian Strophalosias should be referred 
to two species only. 

1. Strophalosia Gold/asm. — Notwithstanding Prof. Geinitz^s contrary opinion,^ I 
believe that the shells referred to Miinster's species in p. 39 of my Permian Mono- 
graph have been correctly identified, and am also of opinion that what Geinitz terms 
St, excavata from the Zechstein dolomite of Possneck, and the typical St. Goldfussii 
from the Untere Zechstein of Trebnitz, near Gera, belong to the same species; but 
with this difierence, that at the last-named place, the shell is found perfect with all its 
spines, while at Possneck the specimens are either casts, or in a bad state of preservation, 
and it is in this decorticated condition that the shell is usually found in England. 

2. The second species has been referred to Strophalosia lamellosa of Geinitz ? but I 
am not so certain that this identification is strictly correct. Prof. Geinitz objects to the 
idea of uniting King's St. Morrisiana with his St. lamellosa, and considers the two as 

1 ' Dyaa oder die Zechsteinformation and das Rothliegende/ part i, p. 96, 1861. 
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distinct species ; while Messrs. Howse and Kirkby are still disposed to maintain the con- 
clusions arrived at in p. 44 to 49 of my Permian Monograph. All our testiferous spe- 
cimens of St Morruiana from Tunstall Hill, and casts from Humbleton, nowhere appear 
to have possessed that immense number of closely packed spines which are observable on 
the ventral valves of Geinitz's typical examples of St. lamellosa from Trebuitz ; and indeed 
when I compare typical specimens of the same valve of St. Goldfum and St lamellosa 
from Trebnitz sent to me by Dr. Geinitz, I am at a loss to detect any difference between 
them ; in both the spines appear equally numerous, and to be similarly implanted, so much 
so that it would not be possible to distinguish the two, had we not the smaller valve 
which in St Goldfusii is covered with spines, while that of St. lamellosa is traversed by 
concentric laminse of growth, usually individualised and ornamented with fine radiating 
striae. In none of the British examples of St Morrisiana that have come under my notice 
do we perceive that immense abundance of spines which are visible on the ventral valve of 
St lamellosa from Trebnitz ; on the contrary they are comparatively few, adpressed, and 
allowing one to perceive between them fine radiating striae, while in the smaller valve we 
do not observe those prominent laminae of growth visible in Geinitz's typical specimens 
of St. lamellosa. It is, therefore, uncertain whether we are quite justified while placing 
King's St. Morrisiana among the synonyms of St lamellosa. The subject had better 
therefore, for the present be left an open question. 

* 

Crania Kirkbyi, Dav. Permian Mon., page 49; and Carb. Mon., PL liv, fig. 35 — 38. 

When describing this species ? the exterior of the unattached or upper valve had alone 
been discovered, and although most of the specimens had their external surface roughly 
granulated, I have since been led to surmise that this appearance is perhaps due to the 
decomposition of parts of the shell, for in two or three more solid and better preserved 
specimens, the surface was almost smooth, or marked only by a few concentric lines of 
growth. The apex is more or less sub-marginal, while in some specimens it is almost 
central. It varies also much in shape, as do all Crania which live attached to submarine 
bodies. The interior of the upper valve has also been found by Mr. Kirkby, and of which 
illustrations will be found in Plate LIV of the present volume. So great is the resemblance 
of some specimens of this Permian Crania to others of C. quadrata from the Carboniferous 
Rocks of Scotland and Ireland, that I am somewhat undecided whether I should still retain 
the denomination applied to the Permian shell. 
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APPENDIX A. 



Since the concluding pages as well as the index to this Monograph have been printed, 
some additional information has been obtained, which, I think, had better be recorded, 
and I must again apologise for being obliged to add a second appendix to this 
Monograph. 

SCOTLAND. 

During his summer excursions Mr. James Thomson, of Glasgow, was induced to examine 
some portions of Cantire or Kintyre, and in Tirfergus Glen, four and a half miles 
south-south-west from Campbeltown, he discovered Carboniferous Limestone, much 
altered by heat, and tilted up by an extensive outburst of trap on one side 
and of porphyry on the other.^ In this Carboniferous rock thirty-five species of 
MoUusca have been discovered by Mr. Thomson, among which are the fol- 
lowing Brachiopoda : — Athyris ambiffma, Sp. Urii, Rh. pleurodon, Strep, crenis- 
tria and var. radialis, Prod, latissimus, P. semireticidatm^ P. costatus and 
var. muricatus, P. scabrictdus, P. actdeatus, P. lon^ispinus, and Clionetea 
Sardrenm — thirteen species. 

ENGLAND and WALES. 

Mr. D. C. Davies, of Oswestry, has obtained the following additional species in the 
north-west of Shropshire and in Denbighshire :* 

^ These beds, until the last few years, were thought to belong to the Liassic formation, but they have 
been tinted as Carbopiferous in Prof. Nichols's new geological map of Scotland, as well as in that recently 
published by Sir R. Murchison and Mr. Geikie. 

* Much information relative to the geology of these two counties will be found in Mr. D. C. Davies's 
interesting paper published in the ' Oswestry Advertiser and Montgomeryshire Mercury ' for June 12tb, 
1861. 

84* 
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Shropshire. — Ter. sacculus, Athyris eitpansa, A. glohularis^ A. pUmo-mdcata, Spirifera 
duplicicosta, S. glabra, S. ovalis^ S^. pinguia^ Cyrtina cardonaria, Rh. acuminata^ 
Camarcphoria globulina, Strophomena analoga^ OrtAis rempinata, Prod. Cora, 
P. Keyserlingiana, P. punctatus, P. atdcatusy P. spinulosus, P. sinuatuSy P. undafua, 
C. papilionacea, P. UangoUensia^ and an undetermined lingula ; so that instead 
of nineteen species (recorded at page 244), as many as forty species will have 
been discovered up to the present time in Shropshire. 

Denbighshire. — Athyris ghbtdariSy A. eapansa, A. plano-stdcata, Sp. octcplicata, 8p, 
pinyuis, Rh. puynus, Cam. ylobulina, Prod, actdeaius, P. fimbriatm, P. Keyserlin- 
giana, P. laiissimus, P. margaritaceus, P. scabrictdus, P. sinuatus, P. Youngianus, 
and CA. papUionacea, have to be added to the twenty-four species recorded in our 
table, so that here also we have about the same number of species as we find 
recorded for Shropshire. 

Fossiliferous localities in the North Wales belt of Carboniferous Limestone, counties 
Shropshire and Denbighshire, beginning at the southern termination, and proceeding 
north and west. — ^The Limestone consists of three principal divisions, viz., " Lower beds/' 
a series of pale-coloured beds, separated by thin shales, and interstratified with several 
layers of red marl ; " Middle beds," of gray crystalline Limestone ; and " Upper beds," 
alternations of layers sometimes similar to the middle bed, and presenting a less splintering 
structure, and suitable for various architectural purposes. This list has been communicated 
to me by Mr. D. C. Davies, of Oswestry. 

Localities, north-west Shropshire. Characteristic Fossils and General Ohserrations.^ 

Llanymynech, 6 miles S. of Oaweatry Lower beds : Prod. JJangoUenns, Ter. hastatCy Prod. 

Cora. 

PorthywaeD, 4^ miles S.W. of Oswestry Lower beds: P. Llangolletuis, T. heutata, T. sae^ 

cuius, Cy^ina carbonaria, &c. Upper beds : P. 
giganteuSy P, latiutmus, Spirifers, &c. 

Treflach, 3 miles W. of Oswestry Orthia Micheleni, Sp. octoplieata, and nearly all the 

fossils peculiar to the upper beds ; but the quar- 
ries, which are not much worked, have been 
diligently searched. 

Pentregaer^ 4 miles N. W. of Oswestry Chonetes papilionacea, C. HardrensU, Spiriferituu, 

and the smaller Producta, 

Lawnt and Craig-y-rhiw, 3^ miles N.W. of Oswestry Chonetes Hardrenns, Prod, spitndosus, and P. 

longispinus. 

Selattyn Hills, W. of Lawnt, and N.N.W. of Strept. crenistria, Prod, fimhriatus, P. latissimus^ 
Oswestry P. giganteus, Orthu Michelini, Athyris plano^ 

sulcata, &c. 

Bronygarth, 2 miles W. of Chirk Ordinary fossils. 

^ The foregoing remarks are confined to remains of Brachiopoda. Other fossils are found at most of 
the places mentioned. 
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Localities, Denbighshire. Characteristic Fossils and General Obsenrations. 

In dark '' upper beds," near Trevor, 8p. irigonalU^ 

8. duplieieoata, &c. In the ''middle beds," 
various Produeta and Spirt/era^ but difficult to 
extract from the matrix. In the " lower beds,*' 
at the same place, small TerebratiU4ey Prod. 
Cora, P. sendreticulatus, var. Martini, In the 
'Mowest beds,*' continued on towards Minera, 
Prod. JJangoHetuis. In the ** topmost beds," ex- 
tending towards the same place, Athyria lUnfuii, 
with abundance of various Produeta, P,Jlmbriatu9, 
P. Martini, jS^. glabra, Jthynehonella, &c. 

Fron, between Chirk and Llangollen 

Trevor, near Llangollen 

Eglws^ Ridge, near Llangollen 

Head of the Yale of Glwyd, \ mile S. of Llomfour Prod, latisnmus, Rh. pteurodon, and the usual 
Chapel upper fossils. 

Caergwrle Hills, between Wrexham and Molef The common fossils of the upper beds. 

Abeigele, North Wales Prod. Cora, P. semireticuiatus, C. papilionacea. 

Best quarries are at Llysfaen. 
Great Ormes Head, near Llandudno Upper beds' usual fossils, in shale and debris of mine 

shafts, on surface of the cropping beds. 

Slope S. and escarpment W. of telegraph 

Hafod^ 2 miles W. of Corwen, N. Wales An outlier. Beds correspond to those of the main 

belt; upper portion worked. P. giganteus, P. 

latissimus, P. scabrieulus, Spiriferidce, Bhyn- 

ehonella, &c. 

Derbyshire. — ^Add to the localities given at page 248, Low Fields, near Middleton, by 
Yolgrave. 

Staffordshire. — Page 244, instead of seventy-eight species write eighty-five, and to the 
tables add Athyris mbtilita, Bhyn. Wettonensis, Dav., Streptorhynchua Kellii, Prod. 
Carringtoniana, Dav., Prod. Koninckiana, De Verneuil. 



Gloucestershire. — Add to the tables, Chonetea Buchiana^ found by W. W. Stoddart 
near Bristol. 
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Khtnchonella Wettonensis, Dav. Plate LV, figs. 1 — 3. 

* 

Sp. Char. Shell transversely oval, wider than long ; ventral valve more convex than the 
dorsal one, with a mesial fold of greater or lesser elevation, commencing at about the 
middle of the valve, and extending to the fix)nt ; beak small, angular, but slightly produoedj 
and incurved with a minute circular foramen, placed under its extremity. Dorsal valve 
moderately convex, with a sinus of greater or lesser depth, commencing close to the 
extremity of the umbone, and extending to the front, where it attams its greatest breadth 
and depth. Each valve is ornamented with small, radiating ribs or striae, while numerous 
concentric lines of growth occiur at irregular intervals on the surface of the valves. Interior 
unknown. 

Average dimensions: length 8, width 11, depth 5 lines. 

Oba. This Rhynchonella is at once distinguishable from all its congeners in the 
Carboniferous period on account of its peculiar shape and character, occasioned by the fold 
existing in the ventral valve and the sinus in the dorsal one. This arrangement is, how- 
ever, known to exist in some Devonian, Jurassic, and Cretaceous Rhynchonellae, but is not 
of common occurrence. In very young specimens the fold and sinus are but slightly marked, 
but they become very apparent and developed with age ; the striae also in some aged 
examples are hardly visible, but are well marked in the larger number of specimens. 

This remarkable shell occurs by myriads in the Carboniferous Limestones at Narrow- 
dale, in the parish of Allstonefield, not two miles from Dove, in Staffordshire, and is one 
of Mr. Carrington's most interesting discoveries.^ 



Productus Carringtoniana, Lav. Plate LV, fig. 5. 

S^. Char. Shell somewhat sub-orbicular or transversely semicircular, wider than long ; 
hinge-line straight, and about as long as the width of the shell ; ventral valve regularly 
and evenly convex; beak small, hardly produced beyond the hinge-line; ears small; 

1 In a letter dated 11th September, 1862, Mr. Carrington writes, "I had a fortunate find yesterday, 
having been quarrying for several days on a bill side to the depth of three feet, I arrived at a fault which 
originally had been an open cleft in the ocean bed. This bed had been filled with materials differing from 
the sides which bounded the cleft. The fossils were peculiar, consisting of thousands of closely packed 
specimens of Lingula mytiloides, Discina nitida, Rhyn. Wettonensis (Dav., n. sp.), Productus Carring^ 
toniana (Dav., n. sp.), and of a large variety of Spirt/era Carlukiensis (Dav.) ; and it would appear to me 
that the cleft had been perpendicular at the time of their existence, as it is now (?), and that the 
Brachiopoda must have been attached to its sides, as the great abundance of the specimens are found in a 
conglomerate of one inch or more all the way down. The small Spirifer occurs by myriads, and there are 
also some fine Pectens. In the limestone boundbg the cleft we find Prod, giganteus, P. striatus, 
Bellerojthon, Nautilus, &c." 
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surface entirely covered with tolerably regular, but more or less interrupted, sub-parallel, 
concentric ridges or wrinkles. Slender spines rise here and there from the surface of the 
irentnJ valve, and are more numerous on the ears. Dorsal valve moderately concave, 
and ornamented as in the opposite one. 

Average dimensions: length 11, breadth 13 lines. 
Obs. This Froductus appears to be easily distinguishable from the other British 
Carboniferous species of the genus by its shape and sculpture, and I am supported 
in this view by Prof, de Koninck, to whom I submitted several specimens. None of the 
examples hitherto discovered by Mr. Carrington in the Narrowdale Cleft appears to have 
exceeded the dimensions given above, nor is it near so common as are Bh. Wettonensis, 
JHacina nitida^ and Sjpirifer Carluhiensis. 



Troductus or Chonetes comoides. Sow. (p. 180). 

While describing Sowerby's Productus (or Chonetes) comoides^ I did not omit to refer 

to the several difficulties in the way of a satisfactory determination of this important 

species. I also mentioned that it had been questioned by certain palaeontologists whether 

the shells (PL XLV, figs. 1 — 6) really belonged to Sowerby's species, and I gave the 

iveasons why I had united them to C. comoides. Feeling, however, uncertain as to the 

correctness of this view, I requested Mr. D. C. Davies, of Oswestry, to kindly endeavour 

to search for more specimens of the Llangollen form (PI. XLV, figs. 1 — 6 ; PI. LV, figs. 9, 

10), and especially for examples which would show the interior of the dorsal or smaller 

^alve. Mr. Davies's success was complete in this respect, for at the close of the present 

summer he forwarded to me seven examples, of which one was a bivalve shell, and of 

i¥hich the valves could be separated (PI. LV, figs. 9, 10). I felt much interested with this 

important discovery, for the interior of both valves proved in the most satisfactory manner 

that, notwithstanding the double area and strong articulating hinge-teeth, all the interior 

dispositions were those of ProduduSy and this has proved once more that Chonetes^ 

Aulosteyes^ and Strqphalonia, cannot be considered in any other light than sub-genera or 

section of Productus, and cannot claim generic value. Profiting by Prof, de Koninck's 

passage through London, I requested him to accompany me to the British Museum, in 

order that we might have a complete and minute examination of my Llangollen specimens 

with Sowerby's Prod, comoides and P. AemispAaricus. 

The result of this examination was that we agreed completely that Sowerby's P. hemis- 
pharicus was nothing more than a modification of age and specimen of Martin's 
Productus ffiff aniens y as I had already stated it to be at p. 144 of this Monograph, and that 
it is specifically distinct from P. comoides as well as from the Llangollen form. Prof, de 
Koninck was, moreover, of opinion that the Llangollen form and P. comoides should be 
considered as distinct species, and adduced the much larger area, but slightly produced 
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beak beyond and above the cardinal edge, in C. comaidei, as good specific 
whereby to separate it from the Llangollen shdl, which possesses a very lai^, roanded 
beak and narrow area. I am not, however, quite so certain as to the absolute value of 
these characters in the forms under discussion ; but as my distinguished friend so strongly 
advocates their separation, I will provisionally adhere to his view, and retain the term 
eomaides for Sowerby's type, and that of UanffoUemis for those represented in PL XLY, 
figs. 1 — 6 ; and PI. LV^ figs. 9, 10. They will be provisionally characterised in the 
following manner. 



Productus comoides, Soto. PI. XLV, fig. 7 ; PL XLVI, fig. 1 ; and PI. LV, figs. 6, 7, 8. 

8p. Char. Shell lai^, transversely semicircular, concavo-convex ; hinge-line straight, 
nearly as long as the width of the shell ; ventral valve convex, very thick and wide ; beak 
not protruding, or but very slightly so, beyond the level of the cardinal edge ; fissure 
triangular and wide, partly arched over by a small pseudo-ddtidium. Dorsal valve 
moderately concave, much thinner than the opposite one ; area narrower than that of 
the ventral valve. Externally, both valves are covered with exceedingly fine and contiguous 
longitudinal striae (four or five occupying the breadth of a single line). In the interior of 
the ventral valve (the only one known) and under the extremity of the beak there 
exists a pyriform muscular depression, which extends to about half the length of the valve 
(PI. LV, fig. 8). This cavity is longitudinally divided into three almost equal portions ; 
the central division contains, on a wide, fiattened elevation, two pair of muscular impressions, 
situated one above the other. Those nearest to the extremity of the beak are due to the 
adductor (a), while the smaller, circular or oval pair (c) are supposed to have afforded another 
point of attachment to the same muscle. On either side of this central elevation are 
situated larger and deeper scars, which are due to the cardinal or divaricator muscle. 

Dimensions variable ; the largest specimen I have seen measured 3^ inches in 
length by rather more than 6 inches in breadth, while Sowerby's typical specimen, 
when entire, must have measured 3 inches in length by somewhat less than 4^ inches in 
width. 

The grounds for locating this species in the sub-genus Chonetes have not been clearly 
made out. I will therefore leave it provisionally with Productm, as was originally done 
by Sowerby. 

Sowerby states that his specimens (from which my description was taken) were from 
the wayboards between the limestone under the coal at Llangaveni, in Anglesea. 
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on either side of the upper part of the central ridge are situated large, wide, ramified 
impressions, due to the adductor muscle, while outside and in fix>nt of these are the two 
so-termed reniform impressions,^ and a Utile under the adductor scars above mentioned 
may be noticed a small, conical eminence (z), which will also be seen in the interior of the 
same valve of P. gigantem. 

This is the first notice that has been given of the interior of the dorsal valve of this 
remarkable species, and which corresponds so exactly with what we find in similar valves 
of other Producta that no further comments upon its generic claims appear to be 
necessary. While in ignorance of the interior character of the dorsal valve, I had, along 
with other palaeontologists, been led to place this shell in the sub-genus Chonetes, having 
attributed undue importance to the area and teeth, which had until then been considered 
peculiar to Chonetes, and not to Productus ; but since the discovery of a well-defined area 
in P. sinuatuSj as well as occasional hinge-areas in P aemiretictdatua^ P.punctatua^ &c., 
we cannot claim the area as a permanent distinguishing feature between Productus and 
Chonetea. Mr. D. C. Davies states in his paper already referred to that P. LlangoUensis 
exists in great plenty in the lower beds of the Carboniferous series at the base of the cli& 
near Llangollen, and that it is also found, though not so abundantly, at about the same 
level at Llanymynech and Porthywaen; that in the Eglwseg cliffs it lies in a shale bed, 
from which beautiful specimens of the interior of the ventral valve may be obtained. It 
is, however, important to notice that the generality of specimens are so imperfect round the 
margin as to lead one to imagine that they had been drifted from some distance to the 
spot where they are at present found. 



Chonetes concentricus, Be Kon. Plate LV, fig. 13. 

Chonetes concentrica, Be Koninek^ Monographie du genre Chonetes, p. 186, pi. xx, 

fig. 19, 1847. 

Shell marginally semicircular, about twice as wide as long, flat in the casts ; hinge-line 
straight, angle rounded. External surface covered with numerous sub-regular, concentric 
ridges (thirty-seven being present on a specimen one inch and a quarter in length). 
The largest specimen at present known measures IJ inch in length by 3 inches in 

width. 

Obs. In the Carboniferous Limestone at Clatteringwell Quarry, Bishop's Hill, Kenness 
Wood, Kinross, in Scotland, were recently found a number of external and imperfect 
internal impressions of a shell which neither Mr. Salter nor myself were at the time able 
to determine. Upon showing the specimen here described, and belonging to the Geolo- 

1 Prof. Suess advocates the opinion that the reniform impressions are equivalent to the sunken oral 
processes of Thecidium (?). 
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gical Survey, to Prof. L. de Koninck, he at once appeared disposed to refer it to a large 
variety of Chonetes concentrica ; but as none of the Belgian specimens from the Lower 
Carboniferous Limestone of Vise have attained more than about one third of the dimensions 
of our Scottish examples, and as the concentric ridges are so much more numerous in 
these last, I have adopted our friend's identification with some reserve, and especially so 
as our Scottish material is very imperfect, and hardly sufficient to justify a positive 
conclusion. Sp. ovalie. Strep, crenistria, Prod, scabriculus^ &c., occur in the same locality. 
Prof, de Koninck describes his C. concentrica as small, transversely semicircular; 
ventral valve very slightly convex, dorsal one very feebly concave, surface of each valve 
ornamented with from twelve to fifteen concentric ridges. 



In the explanation of PI. XLV, with figs. 1 — 6, write '^Productua LlangoUenm 
instead of " Chonetes comoides.'* 



}} 



Before concluding this Appendix I must briefly allude to several casts and impressions 
of a Chonetes recently discovered by Mr. J. Kirkby, in a Lower Permian Limestone, at 
Hartley quarry, Sunderland, in Durham, and which will thus add another species to our 
list of British Permian Brachiopoda. 

These casts exactly agree in shape and dimensions with Phillips's Chonetes Hardrensis, 
and to which species I should have at once referred them had I been able to satisfy 
myself that the external markings, striation, &c., were those of the Carboniferous shell. 

These casts are smooth, and show no evidence of striation, and some examples, 
without considering dimensions, bear some resemblance to Schauroth's Permian Chonetes 
Davidsoni} 

All I can, therefore, at present say with regard to these interesting specimens is that 
the shell is marginally semicircular, wider than long, plano-convex ; hinge-line straight, and 
either a little shorter or as long as the width of the shell ; that each valve is provided with 
a sub-parallel area, but which is widest in the ventral one, and divided in the middle by 
a small fissure, partly arched over by a pseudo-del tidium. The ventral valve is mode- 

^ ** Ein neuer Beitrag zur PalaoDtologie des deutschen ZechsteiDgebirges '* (' Abdruck. a. d. Zeitschr. d. 
deutachen Geologischen Oesellschaft,' Jahrg, 1856, pi. xi, fig. 1). 

Baron Schauroth's CDavtV/^ont appears to be a small shell, not exceeding three lines in length by about 
four in breadth, is semicircular, but comparatively and proportionately longer than wide than is C. Hardrensis; 
concavo-convex, with six slanting spines on the cardinal edge. The surface is marked with numerous 
concentric lines of growth, which are crossed by some radiating strise. It is now an undoubted fact that 
OhoneUt has continued to exist since the Lower Silurian epoch up to the Permian one inclusive. 

35* 
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rately convex, the dorsal one gently concave, and about eight slanting spines rise from the 
cardinal edge. Surface markings unknown. Length 6, breadth 8 lines. In PI. LV^ 
fig. 16, will be found a correct representation of these casts, which Mr. Kirkby found to 
be associated with ft large variety of Sjj. Urii, and with some Permian species belonging 
to other classes. Mr. Kirkby assures me that the bed containing these fossils is truly 
Permian. The Rothleigende, Marlstone, and about fifty feet of the Lower Limestone, are 
all to be seen in the same quarry below it. 
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PLATE XLVIIL 



CARfiONIFEEOUS SPECIES. 

Fig. 
1, 2. Crania quadrata, M'Coy. Fig. 1 from the original figure in the ' Synopsis ;' fig. 2 from the 

original specimen in the collection of Sir R. Griffith, Bahans Bay» 
Dunkineely, Ireland. 
3 — 12. „ „ Di£ferent Scottish examples, from the Carboniferous shales of Carluke, Capdrig, 

Calderside, &c. These figures show the exterior of the upper valve and 
the interior of the lower or attached one. Figs. 6, 11, and 12, show how 
irregular the shell sometimes becomes from being too closely clustered round 
some marine object. 

13. „ „ Interior of the upper valve, from Capelrig, collection of Mr. J. Armstrong. 

14. Cranial trigo7talis,M*Coj. From the original specimen in the collection of Sir B. Griffith. 

14«- Magnified view, from Lisnapaste, Ballintra. 

15. 91 ? Ryekholtiana, De Kon. = Crania vesiculosa, M'Coy, from the figure in the 'Synopsis of 

the Carboniferous Fossils of Ireland.' Carboniferous limestone, Mille- 
cent, Ireland. 

16. „ „ Another example, in the collection of Mr. Humphreys. 

17. M ? 99 From Castleton, in Derbyshire. 

18 — 25. Discina nitida. Difierent specimens, chiefly from the Carboniferous shales of Capelrig, Auchen- 

tibber, and Carluke, in Scotland. Fig. IB represents the var. D. bulla, M'Coy, 
from Gare, Lanarkshire. Fig. 20^ is a portion of the shell enlarged. 

26. „ Davreuxiana, De Koninck ? From the Carboniferous limestone of Little Island, near 

Cork, Ireland, collection of Mr. J. Wright. 

27, 28. Lingula Scotiea, Dav. Fig. 28 from the Carboniferous shales of Hall Hill, near Lesmahago, and 

collection of Dr. Slimon. Fig. 29 from Gare, collection of Mr. J. 

Armstrong. 
29, 30. „ mytiloidesy Sow. From the original figures in the * Mineral Conchology.' Walsingham, 

Durham ; British Museum. 
31 — 33. „ „ From Craigenglen and Capelrig, Scotland. 

34. „ „ = L. elliptica, Phillips. From the original figures in the ' Geol. of York- 

shire.* 

35. „ „ = Z. parallela, Phil. From the original figures in the ' Geol. of Yorkshire.' 

36. „ „ = L. marginata, Phil. From the original figure in the * Geol. of Yorkshire.' 

37. „ latior, M'Coy. From the original figure in the ' British Paleeozoic Fossils.' 

38 — 40. „ Credneri. From drawings by Mr. Kirkby. Carboniferous shales of B^nope Winning, 

near Sunderland, collection of Mr. Kirkby. 
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CARBONIFEBOU8 SPECIES. 
PlO. 

1. Lififfula squami/ormis, YhiWips. The original specimen. Bolland; Gilbert- 

sonian collection, British Museum. 

2. „ „ From Carboniferous shales, near Glasgow. Museum of 

Practical Greology. 
3, 4, 5. f, „ From near Carluke and Liesmahago, Lanarkshire. 

6. ,, „ In Carboniferous shales. This fine bivalve specimen 

was found by Mr. Rodwell at about a mile to the east 
of Bally Castle, on the north coast of Antrim, in 
Ireland. 

7. „ „ A portion of the shell enlai^d, to show its sculpture. 

8. „ „ Large, crushed, specimens, from an ironstone bed one 

mile north of Glasgow. 

9. „ „ M. Interior of the ventral valve, n. An internal cast of 

the dorsal one, from 341 fathoms below ** Ell Coal/' 
in the parish of Carluke, Lanarkshire. 

10. „ „ Interior of the ventral valve, from Lemmington, Northum- 

berland, collection of Mr. Tate. 

{Supplementary illustrations.) 

11. Trrebratula hastata, A very large, full-grown specimen. This shell is labelled 

" Bolland" in Dr. Bowerbank's collection. 

12. „ ,, With colour-markings. Settle, Yorkshire. 

13 — 16. „ „ These figures are taken from specimens distorted by 

pressure or cleavage, to show what extraordinaiy modi- 
fications a same species may assume in fossilization 
under peculiar circumstances. From the Carboniferous 
limestone of Cork, in Ireland. 

17. „ „ Interior, showing the loop. Settle, Yorkshire. 

18 — 20. ,, ,, Var. Gillingensis^ Dav. 

21 — 26. „ „ Passage forms connecting T. hastata with T. vesicularis. 

From the Carboniferous limestone of Bowertrapping, 
three miles south of Dairy, in Scotland. Fig. 26 
in the collection of Mr. R. Galloway, of Paisley. 

27 — 30. „ „ Passage shapes between T. sacculus and T. vesicularis. 

From Settle and Gilling, in Yorkshire. 
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PLATE L. 



CARBONIFEROUS SPECIES. 

{Supplementary illustrations,) 

Fio. 
1, 2. Spirifera convoluta, Phillips. Two very large and fine examples from the 

Carboniferous limestone of Thomely, near 

Chipping, Lancashire. Fig. 1 is perfect, and 

from the collection of Mr. J. Rofe, of Preston. 

3 — 9. „ friffonalis. Various specimens to illustrate certain modifications or 

passage shapes connecting Sp. triyonalis and Sp. bisul' 
cata. Pig. 3 from Brockley, near Lesmahago ; fig. 4 
from Cousland, near Dalkeith, Scotland ; figs. 5, G, 7, 
showing the gradual prolongation of the wings in 
certain individuals, from the Lower Scar limestone of 
Settle, in Yorkshire ; fig. 8 from Derbyshire, in the 
collection of Dr. Fleming, of Manchester ; fig. 9 from 
Barrhead, Renfrewshire, Scotland. 
10 — 18. „ triangularis, A fine series of specimens obtained by Mr. Burrow 

from the Lower Scar limestone of Settle, in Yorkshire. 
19. Cyrtina septosa. A large specimen. From the Lower Scar limestone of Settle, 

in Yorkshire, and collection of Mr. Burrow. 
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CARBONIFEROUS SPECIES. 

{Supplementary illustrations.) 

Fig. 
1, 2. Productus sud-Iavis. From the Carboniferous limestone of Clitheroe, in 

Lancashire. Fig. 1 in the collection of Mr. J. 
Parker, of Manchester. 
3. Betzia or Bht/nchosj)ira Carbonaria, Dav. From the lower black Carboni- 

ferous shales of Skrinkle, Pem- 
brokeshire, and Museum of Prac- 
tical Geology. 
4 — 9. Betzia radialis^ Phillips. Various modifications in shape. From Yorkshire, 

Derbyshire, and Scotland. 
10. » ? Uncertain form. From Derbyshire. 

11 — 13. Jt/iyrisplanO'Sulcata, YhiWiiiB. Specimens distorted by pressure and cleavage. 

From the Carboniferous limestone of Cork. 
Fig. 1 1 is the original specimen from which 
M' Coy's A. viryoides of the * Synopsis' was 
created, now in the collection of Mr. J. Wright, 
of Cork. Fig. 13 shows portions of the fringe. 

14. Athyris lamellosa, L'Eveile. With portions of its fringe-like expansions. From 

the Carboniferous limestone of Little Island, 
Cork, Ireland. 

1 5. Spirifera lineata, Martin. Showing the manner in which the rows of spines 

succeed each other over the surface of the valves. 
15^^' portion enlarged. From the Carboniferous 
shales of West Broadstone, near Beitli, Ayrshire. 
IG. „ TJrii, Natural size, showing its spiny investment. Fig. 16*' a por- 

tion enlarged. Hill Head, Lanarkshire. 

17. Cyrtina septosa, Phillips. The shell being removed from the dorsal valve, 

shows upon the internal cast the impression of 
the posterior (a) and anterior (a") adductor muscles. 
From Settle, Yorkshire. 

18. ,, „ A very transverse young specimen. From Wetton, in Staf- 

fordshire. 
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PLATE LH. 

CARBONIPKROrS SPECIES. 

{Supplementary illmstratumM.) 
Pio. 

1. Spin/era striata, MartiD. An elongated ipeciiDeii from the Lower Scv limMtone of Settk, in 

Yorkihire, collection of Mr. Barrow. 

2. ,, „ A Tery transfene example, 8p. attetmata^ Sow. From Little lilaad, Coik, 

collection of Mr. J. Wright. 

3. 9, cMgpidata, Martin. From the Lower Scar limestone of Settle, in Torkahire. 

4. „ 9ubc<mica, Martin. A remarkable ipecimeo, showmg its beantifiil laminated acalptnre, 

from the Carboniferous limestone of Wetton, Staffordahiie, 
collection of Mr. Carrington. 4*> portion of the ornate aorftee 
enlarged. 

5. „ distans, Sow. This specimen was labelled 8p. bicarimaia bj Profeaaor M'Coj, and is 

from the Carboniferons limestone of Cork, in Ireland, eolleetion 
of Mr. J. Wright. 

6. „ dupHcicoMta, Phillips. With a prolonged mesial fold, and resembling the figore in Fl. T, 

fig. 35, of the present Monograph, there erroneooalj termed 
8p. tr^onalii. From the Carboniferons limestone of Derby- 
shire, collection of Dr. Fleming, of Manchester. 

7. „ ? „ From the Carboniferous limestone of Allstonefield, near Wetton, in Stafibrd- 

shire. This is a carious form, of which I have seen scTcral specimens, 
and in which the apex of the beak of the Tcntral Talve ia at a lower lefd 
than the umbone of the dorsal yalve ; it is, perhaps, a malformation of 
8p, trigonalU or buuieata, as some of the specimens have much the 
appearance of that species. 

8. „ ovalis, PhiUips. Interior of the dorsal tsItc, to show the compressed shape assumed by 

the spirals. I have seen seTcral examples so disposed in this aa wdl 
as in Sp. integrieosta. From the Carboniferous limestone of Wetton, 
in Stafibrdshire. 

9. 10. Spiriferina cristata. Tar. octopUcata, Sow. From Brockley, near Lesmahago, Lanarkshire. Fig. 10 

from Wetton, in Stafibrdshire. 
11, 12. „ octopiicata, YBT. bipiicat a. Day . From the Lower Scar limestone, Settle, in York- 

shire. 

13. „ „ A specimen with three plaits on the mesial fold (very uncommon), 

figured by Sowerby in the ' Min. Conchology.' 

14, 15. „ inseulpta, Phillips. Two shapes from the Lower Scar limestone of Settle. 

16, 17. ), acuta, Martin. Fig. 16 the original figure from a Derbyshire specimen. Fig. 17 

from Settle. 
18 — 20. Athyria Carringtoniana, Dav. Carboniferous limestone of Wetton, in Stafibrdshire. 

21. Chonetes Buchiana, De Kon. A large specimen from the Lower Scar limestone of Settle. The 

specimens from the limestone have their ribs usually more 
numerous and smaller than those which occur in the shales of 
Malham Moor, near Settle. 

22. Camarophoria ? From the limestone of Wetton, in Stafibrdshire ; it resembles much, 

but in large certaiu specimens of Camarophoria crutnena. ? 
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CARBONIFEROUS SPECIES. 

{Supplementary illustrations^ 

Fig. 
1, 2. Bhynchonella Carringtoniana^ Dav. Carboniferous limestone ; Wetton, Staf- 
fordshire. 

3. Streptorhynchm crenistria, Phillips. Interior of the dorsal valve from Malham 

Moor, in Yorkshire, showing in a beauti- 
ful manner the muscular impressions : 
a\ posterior adductor or occlusor ; a, 
anterior adductor or occlusor. 

4. Productm striatus, Fischer. A very large example from Wetton, in Stafford- 

shire, and collection of Mr. Carrington. 

5. 6. „ undiferus, De Koninck. Lower Scar limestone of Settle, in Yorkshire. 

S'' and C' enlarged. 

7. „ Konmckianm.^^^zxwmA. Settle. T***"* enlarged. 

8. „ marffimdis, De Koninck. Settle. S*** enlarged. 

9. „ Nystianus, De Koninck. Settle. 9' and 9*^' enlarged. 

10. „ aculeatua, Martin. With its spines preserved. From the Carboni- 

ferous shales, near Settle. Enlarged. 

11, 12. ,, Deshayesianusy De Koninck. ? Fig. 12, Professor Koninck's origi- 

nal specimen. 1 1*' enlarged. Settle, 
Yorkshire. 
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PLATE LIV. 

CARBONIFEROUS AND PERMIAN EBCUERENT SPECIES. 

Fig. 

1 . Terebratula hastata. Sow. Carboniferous limestone, Settle, Yorkshire. 

2. „ eloDgata, Sehlotkeim. Permian limestone, Humbleton Hill, Darham. Col- 

lection of Mr. J. Kirkby. 

3. „ hastata. Sow,; var. Gillingensis, Dav. Carboniferous limestone, Gilling, 

Yorkshire. 

4. „ elongata, Sehlotheim. Permian limestone, Tunstall Hill. 

5. „ SACCULUS, Martin. Carboniferous limestone, Bolland, Yorkshire. 

6. „ sufflata, Sehlotheim. Permian limestone, Tunstall Hill, Durham. 

8. Athtbis Royssii, UEveilli. Carboniferous shales, Brockley, near Lesmahago, Lanarkshire, 

Scotland. 

9. „ pectinifera, /. de C Sow. Permian limestone, Humbleton, Durham. 

10 and 12. Spiriferina octoplicata. Sow, Carboniferous limestone and shale. Fig. 10, Sowerby's type 

(' Min. Con. Tab.' 562, fig. 2), Derbyshire. Fig. 12 from 
East Kilbride, Lanarkshire, Scotland. 

11 and 13. „ cbjstat.Kj Sehlotheim, Permian limestone of Tunstall Hill, collection of Mr. 

J. Kirkby. 

14. Spirifera Urii, Fleming. Carboniferous shales near Carluke, Lanarkshire, Scotland. 

15. „ Clannyana, King, Permian limestone, Tunstall Hil], Durham. 

16. 17, 18. Camarophoria crumena, Martin, sp. Carboniferous limestone of Derbyshire, and of 

Settle, in Yorkshire. 

19. „ Sclotheimi, Fan Bueh. Permian limestone, Tunstall Hill. 

20, 21, 22. „ rhomboidea, Phillips. Carboniferous limestone, Settle, Yorkshire. 
23, 24, 25. „ GLOBULIN A, Phillips. Permian limestone, Tunstall Hill. 

26. DisciNA NiTiDA, Phillips, Carboniferous shales, Capelrig, Lanarkshire, Scotland. 

27. „ Koninckii, Geinitz. Permian compact limestone, East Thickley, Durham. 
28,29,30,31. LiNGULA mytiloides. Sow. Carboniferous limestone and shales. Figs. 28, 29, Sowerby's 

types, from Walsingham, Durham. Var. L. Credneri, Figs. 

30, 31, from the Coal measures of Ryhope, Winning, near 

Sunderland, Durham, collection of Mr. J. Kirkby. 
32, 33, 34. „ Credneri, Geinitz. Permian marl slate and lower beds of the compact limestone 

of Ferry Hill, and East Trickley, Durham. 
35,36,37,38. Crania Kirkbyi, Dav, Permian limestone, Tunstall Hill, collection of Mr. J. Kirkby. 
39, 40, 41. „ QUAD RATA, M^Coy. Carboniferous shales of Capelrig, East Kilbride, Lanarkshire. 

42. Streptorhynchus pelargonatus, Sehlotheim, Permian compact limestone of East Trichley. 

A very large example. 

43. Strophalosia Goldfusii, Miinster. Interior of the dorsal valve. A strongly marked example 

from the Permian limestone of Tunstall Hill, collection 
of Mr. J. Kirkby. 

44. Productus horridus, Sow, A specimen in the Permian compact limestone of East Thickley, 

showing very long spines. Collection of Mr. T. Parker, of 
Darlington. 
46. Retzia ulstrix. Be Koninck, A very fine and perfect example, discovered by Mr. S. 

Carrington in the Carboniferous limestone of Wetton, 
in Staffordshire. 
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PLATE LV. 

CARBONIFEROUS SP£CIK8. 

Fig. 
I, 2, 'A. Rhynckonella WettoneMia, Dav. Three specimens from Narrowdale, near Wetton, Staffordshire. 
-X. Athyrits I From the Carboniferoas Limestone of Wetton. This specimen is here figured, 

but not named or described, on account of the material at hand not being 
sufficient to warrant the establishing of a new species. It may. perhaps, be 
an abnormal form oi Athyris plano-sulcatat 
5. Product U9 Carringtonianay Dav. Narrowdalc, Staffordshire. 

(j, 7. „ comoidcs, Sow. The original examples ('Min. Con./ tab. 329, lower figures) from 

the Wayboardsy between the limestone under the coal, at Llan- 
gaveni, in Anglesea. British Museum. 
S. ,. ,, „ ('Min. Con.,' tab. 329, the upper figures). From the same locality 

and collection. Since this specimen was drawn by Sowerby in bis 
' Mineral Conchology ' I have removed the matrix, so as to 
expose the interior muscular impressions. The upper attachment 
of the adductor partially seen (a), of the lower ones (c) are clearly 
exposed, r. Cardinal or divaricator impressions. British Museum. 
ih IH. „ UangoUenaiSy Dav. Interior of the dorsal and ventral valves, belonging to the same 

specimen recently found by Mr. D. C. Davies, of Oswestry, 
in the Carboniferous limestone of Llangollen, Denbighahire ; 
9 represents the ventral valve, and shows the small area, 
teeth, adductor (b and c), as well as the cardinal or divari- 
cator impressions (r). Fig. 10 represents the dorsal valve, 
and shows the cardinal process, adductor impressions (a)» 
reniform markings (x), and the eminences (z). This is the 
only specimen hitherto discovered of the interior of the dorsal 
valve. 

11. „ Martini, Sow. A very remarkable specimen, showing a peculiar shape and modifica- 

tion of striation near the margin. From the Carboniferoas limestone 
of Wetton, Stafibrdshire. 

12. Chonetes Buchiana, De Koniuck. A small variety, recently found in great abundance by 

Mr. W. W. Stoddart in the Carboniferous limestone near 
Bristol. Some of the specimens are perfectly preserved, 
and show that the entire surface of the valves were orna- 
mented with minute, contiguous, concentric striae, and we 
may also observe along the surface of the ribs the basis of 
numerous spines. 
1.!. „ voncentrica, DeKomnckl Impression of the exterior of one of the valves, from 

the Carboniferous limestone of Clatteringwell quarry, 
Bishop* s Hill, Kenness Wood, Kinross, Scotland. 
Museum of Practical Geology. 
II, I J. Spiri/era Carlukiensis, Dav. A large variety, recently discovered by Mr. S. Carringtou in the 

Carboniferous limestone of Narrowdalc, near Wetton, in Staf- 
fordshire, in which locality it occurs by myriads. 
I'i. Chonetes ? From a bed of lower Permian limestone at Hartley quarry, Sunder- 

land, Durham, recently discovered by Mr. Kirk by. It is impos- 
sible, from the state in vhich the shell is found, to decide whether 
it belongs to C. Bavidsoni, Schauroth, or to C, llardrenM. 
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The continued attention paid by James Harrison, Esq., to the organic remains 
discovered during the quarrying operations on the face of the cliff of Lower Lias at 
Charmouth, Dorsetshire, with liberal encouragement to the workmen, has procured 
for the original discoverer of the first indication of the Scelidosaur the materials 
for the present account of an almost complete skeleton of that extinct reptile. 

Following in the track opened out by the discovery of the skull described in 
the preceding Monograph,* about twelve successive blocks of Lias were secured, 
with more or less evident indications of included bones, all of which, together 
with the skull, have been purchased for the British Museum. Subsequent com- 
plete exposure of the included organic remains has brought to light the entire 
vertebral column of the trunk and tail, to very near the termination of the latter; 
the scapulo-coracoid arch and part of one fore limb being associated with the 
thorax, and the iliac bones and both hind limbs with the sacrum. 

In the operation of clearing oft* the matrix, scattered dermal bones first presented 
themselves, and these were removed, with a note of their position, when it became 
plain that they did not touch or rest upon any part of the endo-skeleton. This 
being reached, the dermal bones in contact with it were left, save where they con- 

* Volume of the Paleeontograpliical Society for 18.59, p. 7, Plates IV, V, and VI. 
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cealed some joints process, or other light-giving or characteristic part of the frame- 
work. In the course of our operations it soon became evident that the whole 
vertebral column^ in a series of consecutive and but slightly disturbed and mostly 
coarticulated segments, from the axis to the thirty-fourth caudal vertebrae inclusive, 
had been raised from their place of deposit ; all the parts, save the centrum and 
a small and low coalesced neural arch, having ceased to be developed^ in the 
terminal caudal vertebrae, the last of which in the recovered series was reduced to 
dimensions so small as to indicate that but very few remained to complete the tail of 
the Scelidosaur. The first vertebra of the neck was adherent to the back part of the 
skull described in the monograph of the Society's Volume for 1859, issued in 1861. 



Vertebral Column. Tabs. I — IX. 

In the series of Liassic masses following that which included the skull the 
first four contain twenty vertebrae, extending from the axis to the mass including 
the sacrum, and clearly consecutive save at one part of the neck. 

The back part of the Liassic mass containing the skull of the Scelidosaur 
includes the atlas vertebra in connection with the occiput, and surmounted by a 
pair of dermal bones (Tab. I, fig. 1). The block which fits to the fractured surface 
including the body and the neurapophyses of the atlas contains the axis and third 
cervical vertebra (ib., fig. 2). The next piece contained one nearly entire cervical 
vertebra (ib., figs. 3 and 4) and part of a second vertebra. The third, larger, piece 
contains ten coarticulated vertebrae (Tabs. II and III), but the continuity of the 
fore part of this mass with the last mentioned cannot be clearly made out. The 
fourth block fits to that containing the ten dorsals, and includes the five consecutive 
vertebrae with part of a sixth (Tab. IV). The block which contains the sacrum, 
has also two vertebrae in advance of it (Tab. VI), part of the first of which lies in 
the preceding block. 

Thus, we have evidence of at least twenty-two "true" vertebrae; but there 
may have been one or two vertebrae from the region of the neck which have not 
been recovered. The vertebra attached to the first sacral seems not to have sup- 
ported ribs ; the one in front of it has a pair of long, freely articulated ribs, and may 
be reckoned the last dorsal. Including this, there may be assigned sixteen vertebrae 
to the dorsal series, if we include therein the ten vertebrae in Tab. II, leaving 
six or seven to the cervical series. The lumbar series is thus reduced to one 
vertebra. The sacrum includes four vertebrae. Of the caudal series thirty-five 
vertebrae are preserved, in five consecutively fitting blocks of matrix, leaving parts 
of two terminal ones, so small and simple as to show that very few are wanting 
in the present fossil skeleton. 
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The modifications of the spinal column of the trunk and tail of the Scelidosaur 
can thus be studied and compared in sixty consecutive vertebrae of one and the 
same individual. 



Cervical Fertehrce. Tab. I. 

The fracture of the matrix including the skull has passed through the centrum 
(Tab. I, fig. 1, c), hypapophysis (ib., Ay), and neurapophyses (ib. n, n), of the atlas. 

The centrum of the atlas is small, and has been anchylosed with that of the 
axis (Tab. I, fig. 2, a?). The vertical section of it is subquadrate, longitudinally 
grooved on each side ; broader above than below. The hypapophysis (fig. 1, hy) 
is broader, but less deep, than the centrum, and the bases of the neurapophyses 
(ib., «, «,) extend down the sides of the centrum to articulate with the hypapophysis. 

The neurapophyses (ib., n, n) are ununited above, as they are below, and have 
yielded to the oblique pressure ; but the slight dislocation seems to have taken place 
without fracture of an upper uqion. There is no trace of spinous process ; but above 
the neural arch of the atlas is a pair of large, thick, transversely oblong, dermal bones 
or scutes ; the fractured surface of the most entire one, to the right (ib., r) is 2 
inches in length by 1 in depth ; it exposes a compact peripheral texture of 4 or 
5 lines in thickness at the upper and outer part, and about 1 line at the under or 
inner part, with a fine cancellous structure between. To the broad hypapophysis 
of the atlas was articulated a long and slender rib {pleurapophysis) (ib., fig. 2, pi, a). 

In the foregoing constitution of the vertebral segment succeeding the skull we 
have the reptilian condition of the atlas, with modifications most closely repeated 
by the Crocodilia amongst the existing members of the class. The CrocodUia alone 
show the transverse extension of the hypapophysis or *' pseudo-centrum^' of the seg- 
ment, associated with the presence of articulations for the pleurapophysial elements. 
In lizards free pleurapophyses are not developed from the atlas or from the axis, 
rarely from the third cervical vertebra. But in Scelidosaurus the atlantal hypapo- 
physis is relatively broader than in Crocodilia ^ and there is no trace of the detached 
representative of the neural spine which characterises the atlas in Crocodilia.* 
In Plesiosaurus and Ichthyosaurus the true centrum of the atlas progressively 
acquires its form and proportions as such, and in the same degree resembles, 
in its relations to the basi-occipital, and to its own neural arch, the centrum of 
the first trunk-vertebra in fishes. The hypapophysis is proportionally reduced 
in size, and forms the first of the *' sub-vertebral wedge-bones '* in the Ichthyosaurus.* 

The second block of Lias (Tab. I, fig. 2) includes the bodies of the axis (x) 

* See descriptions and figures of the modifications of the atlas and axis in my paper on the 
homologies of those bones in the * Annals and Magazine of Natural History,' vol. xx, pp. 217—225. 
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and of the third cerrical vettehn («, 3) with parts of the pleurapophyses of the 
atlas {ft. «} and axis {pLx) ; it includes, also, large, massire dermal bones external 
and superior to the vertebral elements. The centrum of the axis is 1 inch 3 Hues 
in lengtb, from the line of adhesion of that of the atlas, part of which remains 
connected, as the "odontoid process ;'' the proper body of tlie axis is suhcarinate 
below ; gently concave lengthwise at the sides ; compressed in the same degree at 
the middle, and slightly expanded at the extremities. The rib which it sup- 
ported (pfa) is shorter than that of the atlas, but, like it, is slender and straight; 
about 3 inches of the atlantal rib is preserved, and about 2 inches of that of the axis. 

The body of the third vertebra (3) presents a general increase of size; it is 1 inch 
8 lines in length, 2 inches 3 lines across the parapophyses at the fore part of the 
vertebra, 1 inch 6 lines across the posterior articular surface, and I inch 2 lines 
in depth. It is subcompressed at the sides, and more obtusely ridged below than 
the axis. The fore part of the body is articulated by an almost flattened surface 
with that at the back of the axis. 

The characters of the terminal articular surfaces are worked out more completely 
in a consecutive cervical vertebra detached irom the- third block, and which, from 
its size, is probably the sixth. The part of the front surface (iig. 4.6) which is pre- 
served, is flat with a convex periphery; the hind surface (fig. 3, c) is slightly concave, 
with a narrower and better defined circumference. Thebodyofthis vertebra is 1 inch 
10 lines in length, 2 inches 3 lines across the parapophyses (; ) ; 1 inch 8 lines across 
the hinder articular end (c). The under part of the centrum presents near its fore end 
a hypapophysial tuberosity ; it is constricted at the middle, and a small venous canal 
opens into that concavity on either side. The rib (pt) articulates by a bifurci^ 
end with both par- and di- apophyses : the upper transverse process (fig. 4, d) 
extends nearly 1^ inch from the neural arch; the neural canal (n) is of a full oval 
form, with the small end downwards ; it is 9 inches in its longest diameter. The 
breadth of the neural arch, below the diapophyses, is 1 inch 7 lines. 

In the portion of the succeeding cervical vertebra, from the same block, the 
rib is directed more outwardly than in the antecedent one. The length of the neck 
of the rib is 1 inch 2 lines; its thickness 6 lines, which increases after the development 
of the tubercle, where the fracture shows a subtriedral section. The portion of the 
articular surface which is preserved (6) of the centrum of the seventh vertebra 
indicates the same feeble concavity as in the preceding cervical vertebra (fig. 3). 

Supposing the vertebra (Tab. l,figs. 3 and 4) to he the sixth ofthe cervical series, 
it shows that the rib has more speedily resumed its normal character than in the 
Croeodilia. In these large existing Saurians the plenrapophysis, slender, straight 
and rather long, in the atlas and axis, becomes shortened and expanded in the 
third, fourth, fifth, and sixth cervical vertebra;, assuming in them a hatchet-like 
shape, with an overlapping arrangement ; the posterior production of the " blade " 
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lengthens in the seventh cervical ; but the ordinary rib-shape is only resumed in 
the eighth vertebra, regarded as the first dorsal by Cuvier. 

I infer, therefore, from the size and proportions of the two vertebrae 
just described that they correspond with the sixth and seventh in the Croco- 
clile, and that the Scelidosaurus, with probably other Dinosauria, differed from 
Crocodilia and from most Lacertilia in the long and slender form of most, if not 
sill, of the cervical ribs ; but that these manifested their more essential Crocodilian 
affinity in their twofold articulation, by a bifurcate head, with distinct upper and 
lower transverse processes. 

The fourth block of Lias includes, with the scapular arch, ten of the anterior 
dorsal vertebrae (Tabs. II and III). The hinder fracture of the block has detached 
-the anterior articular surface from the eleventh dorsal, the rest of which is the first 
^f the series of the five following dorsals in the fifth block of Lias (Tabs. IV 
:figs. 1 and 2). The hinder fracture of this block has pretty equally bisected the last 
vertebra, which bears free ribs, viz., the sixteenth dorsal, the hinder half of which 
:remains in the fore part of the block (Tab. VI), including the lumbar and 
sacral series of vertebrae. The section of the eleventh dorsal thus exposed near 
^he anterior articular surface of the centrum is represented of the natural size in 
Tab. V, fig. 1, D 11. That through the middle of the sixteenth dorsal vertebra is 
similarly represented in Tab. V, fig. 2, d 16. 

The spinous process of the first dorsal vertebra (Tab. II, d i) is 1^ inch in 
lieight and 8 lines in fore-and-aft extent ; the spine increases in both directions to 
^he fifth of these vertebrae (5), which is 2 inches 4 lines in height and 1 inch 10 
nines in basal extent. The spines continue of about the same height to the tenth 
Tertebra, d 10, with summits obtusely rounded, almost truncate. In the eleventh 
to the sixteenth dorsals. Tab. IV, d 11 — d i6, the spines acquire their greatest fore- 
and-aft extent, with truncate summits, but no increase of height. Although these 
spines in the last six vertebrae are nearly 2^ inches in antero-posterior extent, their 
summits do not come into contact, but leave interspaces of from 5 lines to 8 lines. 

The prezygapophyses in the anterior dorsal vertebrae look inward and a little 
upward, the postzygapophyses in the reverse directions, but as the vertebrae 
recede in position the aspect of the surfaces becomes more nearly horizontal 
(Tab. V, fig. 1, z). The diapophyses are subdepressed, 10 lines in breadth in the 
second vertebra, and gradually increasing to a terminal breadth of 15 lines in the 
ninth and tenth dorsals Tab. II, j, d- The parapophyses, as in the Crocodile, gradu- 
ally pass from the centrum to the neural arch, and are seen at p, fig. 1, Tab. V, upon 
the under and fore part of the diapophysis (cf ) in the eleventh of this series of 
dorsals, where the length of the diapophysis from the base of the neural spine is 
2 inches 9 lines. No trace of parapophysis, or of the " head" of the rib, remains 
in the last three dorsals \ the diapophysis is entire, as at d, fig. 2, Tab. V. 
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physial (pi) with the par- and di- apophysial elements of this part. It is 4^ inches 
in length ; at its base it is 1 inch in thickness and 2 inches in depth, expanding in 
that direction to fully 3 inches at the truncate extremity, and in breadth to 2 inches 
2 lines. Towards its end the process is excavated anteriorly, so that the rough 
terminal surface (fig. 2, pi.) abutting upon the iliac bone is reniform. Fracture of 
an angle of this surface in the left transverse process shows a medullary cavity of 
10 lines in diameter by 6 lines in the section as exposed, surrounded by a fine 
cancellous, almost compact, osseous texture, of from 2 lines to Klines in thickness. 

The transverse processes of the other sacral vertebrae gradually become shorter, 
with corresponding decrease of breadth at their origin, but with equal or greater 
expansion of their termination, that of the last (p/, «4) measuring 2 inches 7 lines 
in fore and aft breadth ; the transverse processes thus touch each other, or nearly 
so, at their ends, and offer a continuous longitudinal surface for the ligamentous 
or fibro-cartilaginous attachments of the iliac bones (62). The total length of the 
articular " sacro-iliac" tract, so formed, is about 10 inches; a very slight lateral twist 
or dislocation makes it rather longer on the left than on the right side ; this appears 
to have been due to great pressure after imbedding, and is accompanied by frac- 
ture or dislocation of the pleurapophysial part of the transverse process of the last 
two sacral vertebrae. 

The spinous process^ in each of the four sacrals, is about 2 inches high and 
2 inches 3 lines in fore and aft extent : they touch each other by their rough, 
flattened summits; these are narrow anteriorly, gradually expanding to a breadth 
of 8 lines at their posterior third, with a thick, rounded termination ; the position of 
these spines is over the interspaces of the origins of the transverse processes, 
through the backward inclination or extension of the neural arches. The articular 
processes are faintly indicated at their base, the posterior processes overlapping 
the anterior ones of the succeeding vertebra. The longitudinal extent of the 
truncated summits of the four sacral spines is 9 inches. 

The hinder fractured surface of the block containing the sacrum exposes part 
of the first caudal vertebra, the rest being associated with the four consecutive 
caudals in the seventh block of Lias (Tab. YII, figs. 1 and 2). 

The first caudal vertebra has been dislocated from the last sacral, and twisted 
half round, so that its spine lies upon the sacral transverse process ; the fracture 
has passed through the spine and part of the neural arch. The length of this 
spine (Tab. VII, fig. 1, ns) from the upper part of the neural canal is 3 inches 6 
lines, the transverse process {d) is 2 inches 3 lines in length, but its vertical thick- 
ness is reduced to 5 lines at 2 inches from its termination. The neural canal is 
6 lines in breadth and 10 lines in depth. The bases of the neural arch seem to 
show that the anchylosis with the centrum had not here been complete. 

The length of the first caudal centrum (Tab. YII, c i) is 2 inches, the depth or 
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vertical diameter of its articular end iit 2 inches 5 lines ; tbe surface is moderately 
concaTCf with the circumference bevelled off conveidy; between the two expanded 
ends.the centrum is moderately and uniformly concave lengthwise. There is no 
trace of hsmal arch in the first caudal. In the second that arch (Tab. VII, fig. 2, a ) 
is articulated to the posterior part of the under surface, and U produced into a 
spine^of nearly 4 inches long. In the third caudal {ih.jA,C3) and succeeding ones the 
hsemal arch has been dislocated, showing its articular surface, which, by mutual 
union of the haemapophystal bases, is single, sub-reniform, transversely extended, 
lightly concave across, and convex from above downward. The hsemal canal, 
thus circumscribed, and well shown in the fourth caudal vertebra, is about 2 lines 
in breadth and 1 inch 3 lines in length ; too narrow, it would seem, for the protection 
of the trunks of the blood-vessels supplying so long and so povk erful an organ as 
the tail of the Seelidotaunu. This form of the hsemal canal or slit has every 
appearance of being natural, and not due to any posthumous compression. 
The hxmapophysial surface external to it is convex transversely, slightly 
concave lengthwise; the lamins slightly contract to their union in the spine, 
which becomes compressed, and a little expanded from before backwards near 
its termination. The articular surface, after the second hteipal arch, is afforded 
in equal proportions by the two conjoined centrums beneath their terminal 
junction. The transverse process of the second caudal (ib., d) arises from 
the anterior two thirds of the vertebra, over the junction of the centrum with the 
neural arch; a trace of the suture indicating the pleurapophystal character of this 
process is discernible in this and some following caudals. The length of the 
centrum is 2 inches 2 lines ; the fore and aft breadth of the base of the transverse 
process is 1 inch 5 lines; its length is 2 inches 5 lines; its terminal breadth is 10 
lines, ending obtusely. The transverse processes progressively decrease in all 
these dimensions in the following vertebrae. The anterior zygapophyses (Tab. VII, 
fig. 1,5 ) are twice the length of the posterior ones («'), by which their extremities 
are overlapped. The fore and aft breadth of the neurapophyses between these 
processes is I inch 2 lines ; that of the summit of the neural spine is 1 inch 
6 lines ; the height of the spine from the base of the prezygapophysis is 3 inches 
4 lines. These dimensions are taken from the third caudal vertebra. The five 
consecutive and coarticulated anterior caudal vertebrae in the present block of 
Lias give a collective longitudinal extent of 12 inches. The distal half of the right 
femur {Tab. VII, fig. 2, 65), and parts of the right tibia (ib., 66) and fibula (ib., 6?), 
are cemented to the vertebrae by the matrix. Figure I in this plate gives a side 
view, fig. 2 an oblique under view, of the first five caudal vertebrae. 

The succeeding (eighth) block includes the five vertebrae {Tab. VIII, fig. I) 
next in succession. In these the length of the centrum continues to be a little 
over 2 inches, but they gradually decrease in other diameters, and especially in tbe 
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size of their diverging parts. The neural spine, in the ninth, is reduced to 2 inches 
5 lines in length ; the transverse process (ib., fig. 1, ^) to 1 inch 3 lines. The haemal 
arch and spine retain a length of 3 inches 3 lines. That of the seventh vertebra 
(fig. 1, h) has a basal diameter of 1 inch 1 line, decreasing to 6 lines at the end 
of the neural canal, and thence to a terminal diameter of 2^ lines, the fore-and-aft 
diameter being here 10 lines. The centrums progressively become more concave 
and compressed between the articular ends. The prezygapophyses (ib., fig. 2, z) have 
their articular surface turned more inward, and grasp, as it were, the shortening 
rudiments of the post-zygapophyses, the neural arch progressively contracting in 
breadth. The collective length of the five vertebrae in this block is 1 1 inches. 

The ninth block of Lias contains the five succeeding caudals (Tab. VIII, fig. 3). 
The centrums, exposed at their under and lateral parts, are singularly crushed, the 
sides of each having been pressed into the substance; yet, where the cracks of the 
matrix expose the texture of the centrum, as in the fifteenth caudal (Tab. V, 
fig. 3), it shows a fine, compactly cancellous structure throughout ; there is no 
trace of any such vacuity or unossified nucleus of the centrum as is met with in 
the vertebree of Poikiloj)leuron, for example. The centrums retain their length 
of 2 inches. The hinder articular end of that of the tenth caudal (c) adheres to 
the fore part of the present block. In the next coarticulated vertebra, which 
is the eleventh of the caudal series (Tab. VIII, fig. 3, ii), the prezygapophysis 
(ib.,fig. 4>,z) is 10 lines in length and 3 lines in breadth ; the neural spine, measured 
from the base of the zygapophysis, is 2 inches in length ; the transverse process 
(fig. 3, d) is 1 inch in length, with half an inch of basal breadth. Nearly 2^ inches 
of the haemal arch (ib.. A) are preserved. 

The pressure crushing the centrum of the eleventh vertebra has been applied 
to the middle of the under and lateral part ; the articular ends have withstood, if 
they have received, it. The same is the case with the twelfth caudal. In the thir- 
teenth the pressure has been more laterally applied, and the outer wall, which has 
"been driven in, preserves its vertical convexity. The diapophysis of this vertebra 
IS 10 lines in length. In the fifteenth caudal (ib., 15, d) the diapophysis is reduced 
to 6 lines in length, with corresponding decrease of thickness. The five caudal 
Tertebrae from the eleventh to the fifteenth inclusive occupy a longitudinal extent 
of 1 1 inches 6 lines. 

The tenth mass of Lias, fitting on to the foregoing, includes a consecutive 
series of nine vertebrae, viz., the sixteenth to the twenty-fourth caudal inclusive 
(Tab. IX, fig. 1). In this series there has been a dislocation of the eighteenth 
from the nineteenth, and a similar one between the twenty-first and the twenty- 
second vertebrae, with an interval of nearly an inch between the separated articular 
ends of the centrums. These elements continue to decrease in vertical and 
transverse diameters, and also^ but in a minor degree, in regard to their length. 

2 
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The transverse process has subsided to a tubercle upon the eighteenth (ib.^ 
fig. 1, d), and the postzygapophysis to a notch at the back part of the base of the 
neural spine, but the prezygapophysis {z) continues long and slender throughout 
this series. The neural spines progressively narrow and shorten, with a backward 
inclination. The base of the hsemal spine (A) of the sixteenth caudal measures 
9 lines; its articular surface is transversely oblong. The surface for the arti- 
culation of the haemal arch, from this part of the tail onward, is chiefly afforded 
by the hinder and under part of its own vertebra, as in fig. 3, a. The haemal arch 
and spine becomes reduced in the eighteenth caudal to the length of its centrum ; 
and in the twenty-third becomes shorter than the centrum, with a greater degree 
of antero-posterior expansion of the spine in proportion to the length of that part 
(ib., fig. 1, 23, a)' The transverse diameter of the anterior articular surface of the 
nineteenth caudal is 1 inch 6 lines. The middle of the-centrum has been reduced 
by pressure, attended with some fracture of the outer surface, to a diameter of 7 
lines. In some of these vertebrae the middle^ crushed parts of the centrum have 
been severed from the terminal articular expansions. I conclude, therefore, that 
they have been subjected to a general compressive force, probably connected with 
the change in the vertical relative position of the stratum. The compact layer of 
osseous tissue forming the articular end has resisted the pressure ; the intervening, 
intermediate, cancellous structure has yielded to it. 

From three smaller portions of the matrix, succeeding the ninth block, eleven 
consecutive caudal vertebrae were wrought out, as in Tab. IX, fig. 2, making us 
acquainted with a total of thirty -five caudal vertebrae of Scelidosaurus. In the last 
of this series the centrum (ib., 35) is reduced to the length of 1 inch, and the breadth 
of its front articular end to 6 lines. In the twenty-fifth caudal vertebra the centrum 
(ib., fig. 3) is 1 inch 10^ lines in length, 1 inch 3 lines across the articular end, 7 J 
lines across the middle, the longitudinal concavity of the sides exceeding that of 
the under surface. At the fore part of this surface the haemapophysial articulation 
is barely indicated ; at the back part it is marked by two surfaces ( A ), towards the 
most prominent part of which short, low ridges diverge. The low neural arch 
has coalesced with the upper three fourths of the centrum ; the prezygapophyses 
(z) overhang the free fore part of the centrum, and extend beyond it to clasp 
the back part of the preposed neural spine. This is represented by a short, com- 
pressed ridge projecting above the part clasped by the prezygapophyses. The 
haemal arch of the twenty-fourth caudal (ib., fig. 2, 24, A) underlies the centrum of 
the twenty-fifth ; it presents a length of 1 inch 6 lines. Its closed base (ib., fig. 4) 
has a breadth of 7^ lines ; it presents a sub-bilobed form, concave transversely, 
convex from before backward. At the sides of the haemal canal or rather slit, the 
arch has a fore-and-aft breadth of 4 lines, the spine expands to twice that extent, 
with an obtusely rounded termination. In the twenty-seventh caudal vertebra 
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the haemal arch and spine are reduced to a length of 1 inch 2 lines ; the spine pro- 
gressively decreases to the thirty-second vertebra, beyond which the haemal 
element ceases to be developed. 

The centrum of the twenty-seventh caudal (Tab. IX, fig. 5, 27) is 1 inch 10 lines 
long ; the anterior surface is 1 inch in depth, 1 inch 2 lines in breadth. The 
coalesced base of the neural arch has an extent of 1 inch ; the prezygapophyses 
(g) are 9 lines in length ; the neural spine (n«) is 1 inch in length above the zygapo- 
physial surfaces, its summit penetrates the base of a superincumbent dermal 
bone, and the haemal spine (A) has a similar relation to the dermal bone below« But 
both dermal bones may have been pressed nearer to the vertebra than in the 
living animal as the soft parts became dissolved away. The thirty-second caudal 
vertebra is 1 inch 4 lines in length, with a terminal breadth of 9 lines and a 
middle breadth of 6 lines. Its neural surface, showing the coalesced neural arch (n), 
from which the processes have been broken away, is figured in Tab. IX, fig. 6, 
the haemal surface is represented at fig. 7, with the last haemal arch {h), which is 
not quite closed above. The thirty-fourth caudal vertebra (ib., fig. 8), is 1 inch 2 
lines in length ; the breadth of its front articular end is 7 lines. The anchylosed 
neural arch has a basal extent of 9 lines ; it is convex across the middle, like a 
saddle, rising into a short pyramidal process (n«) behind, like its peak ; and still 
giving oflf the pair of long and slender prezygapophyses {s) from its fore part, 
which clasp the spine or peak of the antecedent vertebra. 

The thirty-five caudal vertebrae, of which the principal distinctive characters 
have been above described, give a total length of 5 feet 8 inches 3 lines. The 
extent of dislocation between a few of these vertebrae would make a deduction of 
about 2 inches from the above extent ; but the few vertebrae missing from the 
end of the tail, and reduced, as shown by parts preserved, to slender centrums, 
may, probably, have carried the length of the tail to about 6 feet. 

The trunk- vertebrae include, as has been shown, four sacral, one lumbar, sixteen 
dorsal, and seven, or at least six, cervicals, and these vertebrae average each a length 
of 2 inches : the total length of the vertebral column of the trunk, estimated as 
including twenty-eight vertebrae, would be, on the above average, 4 feet 8 inches, or, 
allowing for intervertebral soft parts, 5 feet at the utmost in the recent animal. 

The length of the head can scarcely have exceeded, more probably fell short 
of, 1 foot. 

Thus we obtain an approximate estimate of the total length of the individual 
affording the before-detailed osteological characters of Scelidosaurus as not 
exceeding 12 feet from the snout to the end of the tail. But detached frag- 
ments of the fossilized skeleton of other individuals from the Lower Lias of 
Charmouth indicate a larger size, and that the present is not that of a mature 
Scelidosaur. 



L 



12 FOSSIL REPTILIA OF THE 

In the general osteological characters of the vertebral column we find this 
genus agreeing with Hylaosaurus and Teleosaurus. 

None of the anterior vertebrae present the opisthocoelian modification cha- 
racteristic of the Crocodilian genera Streptospondylus and Cetiosaurwl and in a 
minor degree of the Dinosaurian genera Megalosaurus and Iguanodon. 

Not any of the anterior dorsal vertebrae developes the spinous process of so dis- 
proportionate a length as they present in the carnivorous Megalosaurus. Although 
the neural arch becomes loftier than Crocodilia in the dorsal region of the spine^ 
the exterior of the peduncles or neurapophysial laminae does not present the 
complex configuration produced by the strong, oblique ridges underpropping 
the diapophysis in Iguanodon and Megalosaurus. Upon the whole> I find the 
closest agreement to be between Scelido- and Hylceo-saurm in the characters of the 
vertebral column ; and I infer for both, but especially for Scelidosaurus, a greater 
aptitude for swimming than in the larger Dinosauria. 



Scapular Arch and Limb. Tabs. II and III. 

The scapular arch has been compressed transversely to a degree which has 
produced fracture of the right coracoid (Tab. II, 52'), without material displace- 
ment in its relations to the left (Tab. Ill, 52 and 52'), but with corresponding ap- 
proximation of the two scapulae (Tabs. II and III, 51 and 61'), which have squeezed 
together, with some fracture* and more* dislocation, the interposed parietes of the 
thorax. The right scapula (Tab. II, 5i) is least displaced; it extends along the 
first seven dorsal vertebrae, overlapping the spines of the last two. It is long and 
rather narrow ; thickest above the humeral articulation, narrowest at its middle 
part, becoming broader and thicker towards its free end or dorsum, which 
describes a moderate and regular convex curve. The length of the bone to the 
fore part of its coracoid end is 13 inches; its least breadth is 2 inches; that of 
the base is 4 inches 10 lines. The body of the scapula describes a slight con- 
vexity outward in its course to the humeral joint, the expanded portion in front 
of which is gently excavated for a triangular space 4 inches long ; the apex being 
upward, with a well-defined boundary, indicative of the attachment of a muscle to 
this part. The anterior border is almost straight through three fourths of its 
extent from the base, then becomes slightly concave to the anteriorly produced 
angle of the coracoid end. The posterior border is more deeply concave, through 
the production of the thickened part of the bone to form the humeral articulation 
(Tab. Ill, a). So much as is exposed of this surface is slightly concave transversely, 
slightly undulating in the opposite direction, 2 inches in breadth. The articu- 
lation (c) with the coracoid is a straight harmonia. At the upper part of the 
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humeral articular process there is an oblong notch, with slightly raised borders. 
The left scapula (Tab. Ill, 5i) has yielded in two places to the external pressure, 
but without separation of the broken parts. It gives the same indication of the 
triangular muscular surface on the outside of its distal end as does the right scapula, 
the apex being defined by a better preserved, slightly raised, obtuse border. The fore 
part of the acromial end of the scapula {a), though fractured like that on the 
right side, is here better preserved, and gives a breadth of nearly 6 inches to this 
end of the bone. The humeral articulation (a) measures 2 inches 6 lines, the 
coracoid one (c) 4 inches. A small, oval, dermal bone {d), I inch 6 lines by 1 
inch 3 lines, overlies the fore part of the scapulo-coracoid harmonia. It is 
flattened, slightly convex externally, like some others that seem to have defended 
the skin of the under surface of the trunk. 

The coracoid (ib., 52) is an almost circular, flattened, discoid bone, 5 inches in 
antero-posterior diameter and 4J inches in transverse diameter ; the margin is 
joQOSt modified where it is expanded in 2 inches of its extent to contribute the 
coracoid portion (A ) of the humeral joint. The scapular articular border («) 
presents less thickness. The mesial or sternal border (m), continuing the circular 
curve, touches its fellow (52') by only a small part of its circumference. The 
average thickness of the coracoid plate is 7 lines. About 1 inch 3 lines from 
-the scapular surface there is a foramen, 5 lines in diameter. The free border 
cf the entire coracoid appears to be raised, but this is due to the included 
surface having been crushed in and cracked by external pressure. 

In the hinder interspace of the coracoids there is a flattened mass of a rhom- 
loidal form, composed of scattered portions of thin, dark, osseous substance, 
cemented together by matrix, which is discoloured by carbonaceous material. No 
part shows the continuous, roughened, but compact, structure of the dermal bones. 
It appears rather to be the remains of some partially ossified element of the endo- 
skeleton. In its position it corresponds with the sternum. There is a fainter 
trace of the same kind of material, or discoloration of the matrix, at the anterior 
interspace of the coracoids. 

The humerus, which is preserved on the left side (Tab. Ill, 53) has been 
singularly crushed and flattened ; the side of the middle of the shaft being 
"broken away, exposes a small medullary cavity. The distal end (rf) is 
l>roken ofi", and slightly overlapped by the shaft (53). The length of the humerus 
is 11 inches 3 lines. It presents a sigmoid flexure, the distal end slightly 
l>ent downward or forward ; the proximal articulation, moderately convex, is 3 
inches 8 lines in the long diameter ; the fore part is produced into a strong ridge, 
liere partly broken away. The distal end is B inches across, and is moderately 
concave transversely behind. An osseous tubercle, 1 inch 4 lines by 1 lines, is 
cemented to the anconal surface ; a second similar bone is attached to the inter- 
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space between the inner condyle and the slightly dislocated ulna. These are more 
probably parts of the scattered dermo-skeleton than tendinal sesamoids of the 
extensor of the forearm 

The acromial end of the ulna (Tab. Ill, 55) presents a convex border 2 inches 
2 lines in breadth. The mutilated head of the radius (ib., 54)^ preserving its natural 
relations toihe outer condyle of the humerus, is 1 inch 6 lines in length. 

The shafts of the radius and ulna, with the rest of the bones of the fore limb, 
have been broken away. 

Four oval, dermal bones, like those overlying the humerus and ulna, are attached 
to the matrix in front of the humerus and radius. 

Behind the fractured sternal end of the right coracoid (Tab. II, 52) is the dislo- 
cated head (53) and anterior expanded pectoral process (p ) of the right humerus 
(ib.), showing a thickness of 7 lines where it has been broken off. The transverse 
diameter of the humerus at this part is 6 inches, with a thickness of the shaft not 
exceeding 2 inches 9 lines, showing that the humerus in Scelidosaurus wsls more 
expanded and compressed proximally than in any existing reptile, and in this 
respect resembling the same bone in the Dicynodonts. 

The proportions of the entire fore limb of Scelidosaurus^ as indicated by the 
length of the humerus, would be those of the same limb in TeleosUurus. The 
humerus is shorter than the scapula, barely equalling the extent of four coarticu- 
lated middle dorsal vertebrae. There is no trace of clavicle in the present specimen ; 
the functions of the fore limb seem, therefore, to have been less important in regard 
to locomotion on land than in Iguanodon, Megalosaurus, and modern Lizards. Yet 
the shape and proportions of the coracoid, as I pointed out in regard to the 
Stagonolepis when the remains and impressions of that reptile were submitted to 
my inspection by Sir Roderic I. Murchison, at Leeds, during the meeting of the 
British Association, September 24th, 1858,* show the distinction from the Croco- 
dilian order and the affinity to the Thecodontian order and to modern Lacertilia, 
or give evidence of a more generalised reptilian character, in these extinct reptiles 
with dermal bones and scutes of the Lower Liassic and Upper Triassic deposits. 

• 

Pelvic Arch and Limb. Tabs. "VI, X, XI. 

The left iliac bone (Tab. VI, figs. 1 and 2, 62) retains almost its natural 
relations with the sacrum. The right iliac bone (ib., 62) has been obliquely 
dislocated. It is a long bone, with a sigmoid flexure (ib., fig. 2, 62), convex 

* Art. "Paloeontology," 'Encyclopsedia Britannica/ vol. xvii, p. 130, in which, in reference to the 
Elgin matrix of Stagonolepis, it was stated that " no characteristic Devonian or Old Red fossils of any 
class have heen discovered associated with the foregoing evidences of reptiles, which, according to the 
determination of strata by characteristic fossils, would belong to the secondary or mezozoic period." 
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upward and outward in its anterior two thirds, more slightly concave in the 
rest of its extent. Of the left ilium an extent of 18 inches is preserved^ a part, 
apparently a small one, being wanting from both extremities. The narrowest 
portion of the bone is that which is produced anterior to the first sacral 
rib (ib., si); this portion is 6 inches in extent, triedral in form, 2 inches 6 
lines in breadth where it joins the obtuse, expanded end of that rib. Beyond or 
behind the first sacral abutment the ilium progressively expands to a breadth of 
about 5 inches opposite the fourth abutment (s 4). The thickness of the bone, as 
exposed in the fracture of the left ilium, is from 2 inches to 2^ inches. The 
middle third of the substance of the bone shows a rather open, cancellous structure ; 
external to this the texture is much closer, with a compact, peripheral layer of 
from 1 to 2 lines in thickness. The articular cavity for the femur is on the 
tinder and outer side of that part of the ilium which is opposite its symphysis with 
the first two sacral vertebrae {s 1 and s 2). 

The fore-part of the right ilium (620,has been thrust away from that junction, 
and the femur (65) is dislocated, passing beneath the ilium, with the head abutting 
against the sacrum. The summit of the great trochanter terminates rather more 
than an inch below the articular head of the bone. The breadth of the femur 
across this part of the trochanter is 3 inches 6 lines. The length of the femur 
<Tab. X, fig. 1, 65) is 1 foot 4 inches. The inner process or ridge {t) begins to be 
developed about 5^ inches from the head of the bone, and is 2 inches in extent. 
The shaft of the bone at this part is rather flattened, both anteriorly and posteriorly, 
and is most convex externally. It assumes a rounder circumference about 1 inch 
"below the inner process, where the bone is 2 inches 4 lines in diameter. Thence 
it expands to the condyles (« and b), becoming flattened anteriorly and concave 
posteriorly. The condyles are but feebly indicated by a shallow notch on the fore 
part, but more distinctly behind, where they are produced backward. The hind 
extremity of the outer condyle (6) is marked off by a notch from the rest of its 
articular surface lying anterior and external to it. This posteriorly defined part 
articulates with the outer condyloid production of the head of the tibia, the fibula 
articulating with the rest of the outer condyle. The transversely convex fore part 
of the shaft of the femur is divided on each side by a low ridge from the flattened 
surfaces converging towards it, the one from the outer side, the other from the 
inner process (^). The exterior of these ridges is continued further down the bone 
than the opposite one. This femur, being broken across about 6 inches from its 
Tipper end, shows a medullary cavity of about 1^ inch in diameter, with a compact 
and finally cancellous wall, which is nearly an inch in thickness next the base of 
the inner process, and is about 3 lines in thickness on the opposite side of the 
shaft (Tab. X, fig. 2). The transverse breadth of the shaft here is 2 inches 7 lines, 
the fore-and-aft breadth is 2 inches. The transverse breadth of the distal end is 4 
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inches 10 lines ; the fore-and-aft breadthof the outer condyle is 3 inches 3 lines, that 
of the inner condyle 3 inches 8 lines ; the depth of the posterior inter-condyloid 
notch is 1 inch 3 lines. 

The proximal ends of the tibia and fibula are crushed helow their articular 
surfaces ; most so in the right leg, with fracture of both bones. The medullary 
cavity of the right tibia has been obliterated by this violence, and the strong, compact 
wall broken and crushed in upon it. The fibula, with a smaller cavity and 
thicker, compact walls, has better resisted the pressure, especially in the left limb. 

The length of the tibia (Tab. X, 66) is 12 inches 10 lines, that of the fibula (ib. 67) 
is about an inch shorter. The expanded upper end of the tibia passes over the outer 
and part of the front surface of the head of the fibula ;* the expanded lower end of 
the tibia passes behind that of the fibula, showing a kind of twisted, terminally 
overlapping relation between the two bones. There is a distinct interosseous space (o) 
bet\^een the upper three fourths of their shafts. The breadth of the proximal end 
of the tibia, which may be a little increased by compression, is 5 inches 6 lines. 
The breadth of the distal end is 4 inches 6 lines. The tibia, which, on the left 
side, has suffered least compression at its upper end, and has been partially dislo- 
cated from the femur, shows a coadapted surface of very similar shape to that of 
the femur, convex from before backward, slightly concave transversely at the back 
part of the joint. In both bones the articular surfaces are rough, as if they had 
been connected together ligamentously. The tibial articular surface divides 
posteriorly, as before noted, into two condyloid processes, with an inter-condyloid 
space of about 2 inches breadth ; one condyle is for the inner condyle of the femur, 
the oilier is adapted to the posterior prominence of the outer femoral condyle. 
The back part of the proximal end of the fibula next the outer condyle of the 
tibia is similarly produced into a convex protuberance. The fore and outer part 
of tlic tibia is produced into a strong procnemial tuberosity or process. 

The shaft of the fibula contracts to a diameter of 1 inch 10 lines, and then 
expands transversely, but without corresponding fore-and-aft enlargement, to the 
cliHtai breadth above recorded. 

To the major part of the distal end of the tibia, at teast to two thirds of its inner 
or tibial side, is articulated the tarsal bone (a), including the coalesced homologues 
of the astragalus, naviculare, with the ento- and raeso-cuneiform bones, of the mam- 
malian tarsus. This bone (Tab. X, fig. 1, a) presents an anterior surface of an 
elongated, irregular, triangular form, with the apex tibiad or toward the inner side 
^f the tarsus. It becomes narrower as it proceeds backward beneath the tibia (ib., 
;• 3, a), its articular surface with which is concave from before backward, 

• In their natural relative positions, the fibula has been slightly dislocated outward in the left leg. 

'»b. X.) 
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favouring flexion and extension^ or motion of the foot to and fro. Its distal 
surface is convex in the same direction, and is sinuous transversely. 

The calcaneum (ib., flgs. 1 and 3, ;) articulates with the distal end of the 
fibula (fig. 1, 67) and with the outer third of the same surface of the tibia (fig. 3, /). 

The next most intelligible tarsal bone is that (figs. 1 and 3, b) which articulates 
with the calcaneum (/) and with the two outer metatarsals {iv and r). Its largest 
surface is turned forward or upward (fig. 1, b). Its posterior surface (fig. 1, b) 
is a smaller convex protuberance ; this bone answers to the " cubo'ides.'' 

At the back part of the tarsus there projects the base of a wedge-shaped bone, 
(fig. 3, <?) seemingly partially dislocated backward, which mainly supports the 
middle metatarsal (m), and extends partly over the fourth (fig. 3, iv). The apex 
of this bone appears on the front side of the tarsus (fig. 1, e) in the interspace 
between the astragalus (a), cuboides (5), the third and fourth metatarsals. I regard 
this bone, therefore, as answering to the ecto-cuneiform ; I cannot discern any 
trace of other cuneiform bones, the fibro-cartilage by which the interspace between 
the bone {a), and the first and second metatarsals, was most probably occupied^ 
held partly the place of the meso- and ento-cuneiform bones. From this it appears 
that the tarsus of Scelidosaurus includes but four bones, as in the Crocodile, 
Tab. XI, fig. 4. In the Lizard {Varanus), fig. 3, an ossification in the fibro-car- 
tilage at the base of the second metatarsal establishes the '^ meso-cuneiforme,^' and 
leaves the '' ento-cuneiforme " to combine with the naviculare and astragalus in the 

bone (a). 

The metatarsus of Scelidosaurus consists of five bones. Of these, the fifth 
CTab. IX, figs. 1 and 3, v) is abortive, and adherent to a rough ridge on the outer 
part of the base of the fourth metatarsal, with its proximal half extending over the 
interspace between that bone and the cuboid to articulate with the latter. It was 
Tiot, however, flattened and expanded, as in the Crocodile (Tab. XI, fig. 4, »), but 
A^as slender and styliform, if we may judge by the proximal end which fortunately 
:iremains attached in the left hind foot of Scelidosaurus (Tab. X, fig. 1, r). It 
xnost probably did not support a toe, or make any distinct appearance in the entire 
*bot. The other four metatarsals support each a fully-developed toe, with the 
j>rogressive increase in the number of phalanges characteristic of saurian Reptilia ; 
the first having 2, the second 3, the third 4, and the fourth 5 phalanges. 

The metatarsal of the first or innermost toe (Tabs. X and XI, i), is 2 inches 9 
lines long. With its proximal end laterally compressed, and abutting against the 
<:!orresponding end of the second metatarsal, which is much expanded in that 
direction. The distal end of the first is 13 lines in breadth, with a convex articu- 
1 ar surface. The first phalanx of the toe (t) is 2 inches long, 14 lines across the 
T)ase, convex transversely towards the dorsum of the foot, flattened transversely and 
slightly concave lengthwise^ towards the sole. The ungual phalanx is 1^ inch in 

3 
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length, and 1 inch in basal breadth ; is sub-depressed, and curved downward. About 
3 lines in advance of the joint, its breadth is increased by two lateral ridges. The 
apex is subacute. The under surface is marked by many fine, wavy ridges. There 
are two obtuse longitudinal prominences on the under surface near the joint, for 
the advantageous insertion of the flexor tendons, and there is a rough prominence 
at the middle of the dorsal surface, near the joint for the insertion of the extensor 
tendon. The dorsal surface near the margins and apex, is sculptured by vascular 
grooves. The. total length of the first digit (i) is 6 inches. 

The second metatarsal (ib., a) is 5 inches in length ; with a proximal articular 
surface 1 inch 6 lines in breadth, sinuous but almost flat ; this surface presents 
almost double the transverse extent in the antero-posterior direction. The inner and 
anterior part of this surface is produced inward, or tibiad» apparently to afford an 
abutment or attachment, at least in part, to the proximal end of the first metatarsal. 
The outer or fibular side of the second metatarsal is almost straight, the inner or 
tibial one concave, the expansion at both ends taking place chiefly in that direction. 
The distal articular surface is convex from before backwards, with a median groove 
.producing a transverse concavity between the two convexities or condyles, at the 
posterior half; and these slightly project backward. The first phalanx of the 
second toe is I inch 3 lines in length, 1 inch 7 lines across the proximal, and 1 
inch 6 lines, across the distal end ; the diameter from before backward at the 
middle of the shaft is 6 lines, the phalanx is consequently broad and subdepressed. 
The posterior or plantal surface at the proximal end is slightly produced. The 
distal articular convexity extends a little way upon the middle of the dorsal 
surface, and slightly swells out into two condyles at the opposite surface. The 
second phalanx is much shorter in proportion to its breadth, which at the base is 
1 inch 6 lines ; the length being 1 inch 7 lines ; the tibial border is short and con- 
cave ; the fibular one is straighter and one third longer. The ungual phalanx (ii) 
differs chiefly from that of the first digit in its superior size, being 2 inches in 
length and 1 inch 4 lines in its greatest breadth ; the fibular margin is convex, 
the tibial one slightly concave. A side view of the bone, of the natural size, is 
given at fig. 4, Tab. X. 

The length of the third metatarsal (ib., m ) is 5 inches 4 lines. It is more sym- 
metrical in shape than the rest. The transverse breadth of the proximal end is 
1 inch 8 lines ; the fore and aft breadth is 2 inches 1 line. The thickness in this 
direction diminishes rapidly towards the distal end; the transverse dimension 
decreases in a much less degree; this, at the middle of the bone, being 1 inch 2 
lines, whence it increases to a distal transverse breadth of 1 inch 11 lines. The 
configuration of this articular surface resembles that of the second metatarsal; the 
fore and aft breadth of the condyle is 1 inch 6 lines. The proximal phalanx of 
the third toe (ib.. Hi, i) is 1 inch 2 lines in length, 1 inch 10 lines across the base, 
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and 1 inch 3 lines across from before backwards. On the middle of the outer 
border is a tuberosity; each side of the distal, end is deeply impressed ; the distal 
artic ulation resembles that in the second toe. The greatest transverse breadth of 
this phalanx is 1 inch 7 lines. The second phalanx (ib., 2;. with a basal breadth 
of 1 inch 6 lines, is only I inch 7 lines in length. The distal articulation is 1 inch 
5 lines in breadth. The third phalanx (ib., 3), with a basal breadth of 1 inch 3 
lines, is 1 inch 2 lines in length, with a distal breadth 1 inch 1 line. The ungual 
phalanx (ib. 4) is more depressed in proportion to its breadth than that of the 
preceding toe ; in other respects it resembles it in shape. 

The fourth metatarsal (ib., t»), is 4 inches 5 lines in length, of an unsymmetrical 
£gure, receding from the middle metatarsal along its distal half, which is concave 
lengthwise on the tibial side ; the fibular side presents a general but slighter con- 
cavity ; this metatarsal is triedral, the fore and back surfaces converging to an 
obtuse, narrow, outer border, significant of its terminating that side of the foot 
l)eyond the representative style of the fifth digit ( r ). The fourth metatarsal 
measures 1 inch 9 lines across the base and 1 inch 7 lines from before backwards, 
at the tibial side of the base ; the fibular side being reduced to the narrow rough 
xidge for the ligamentous attachment of the fifth abortive metatarsal. The breadth 
of the shaft of the fourth metatarsal at its lower third is 1 inch 1 line ; that of the 
distal articular surface is 1 inch 5 lines. The first phalanx of the fourth toe is 
1 inch 1 1 lines in length ; the basal breadth is 1 inch 8 lines and the distal breadth is 
1 inch 5 lines. The tibial angle of the proximal surface is most produced. The 
fore-and-aft dimensions of the shaft do not exceed 6 lines. The second phalanx 
is 1 inch 2 lines in length, and 1 inch 3 lines in basal breadth. The third phalanx 
is 1 inch in length, 1 inch 4 lines in breadth ; the fourth phalanx is 9 lines in 
length, 1 inch 2 lines in breadth. The ungual phalanx is 1 inch 6 lines in length ; 
8 lines across its articular surface, 1 1 lines across its broadest part, caused by the 
aliform expansions of the bone beyond the articulation. It curves downwards and 
inwards, or towards the tibial side, to a subacute apex; the characters of its 
surface correspond with those of the larger ungual phalanges of the preceding toes. 

From the abortion of the fifth digit, and the disproportionate shortness of the 
first, we have in Scelidosaurus the example of a reptile manifesting a tendency to 
the tridactyle type of the hind foot, and this is eflected in its remote successor of 
the Wealden period, — the Iguanodon^ by the suppression of the first, and by a 
similar atrophy of the fifth digit. The foot-prints of Scelidosaurus would termi- 
nate forward by the marks of four claws, the innermost falling short of the base 
of the second, this and the fourth reaching the same line, and the intermediate 
third claw extending farthest. The hind foot-prints of Ignanodtm would ht 
tridactyle. 

The total length of the foot of Scelidosaurus is 1 foot 1 inch 6 lines ; the 
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length of the leg (' cnemion') is 1 foot ; the length of the thigh is I foot 4 inches ; 
consequently the total length of the hind limb is 3 feet 5 inches ; and^ allowing for 
the fibro-cartilaginous matter of the joints and the terminal claws, the limb may 
have been 3 feet 8 inches long in the recent animal. 

The femur equals the length of about seven co-articulated dorsal vertebrae, and, 
with the leg, manifests longer proportions to the body than in the Crocodilia; but 
the foot presents shorter and broader proportions although it has the same number 
of toes. Sic^/irfo^awrw*, however, differs from Teleosaunis and modern Crocodilia 
in retaining the ungual phalanx of the fourth toe, as in modern lizards (Tab. XI, 
fig. 3^1 v) ; although it differs from these and resembles the Crocodiles in the non- 
development of the fifth toe. The interesting evidence of this intermediate 
relationship afforded by the bones of the hind foot, as by some other parts of the 
skeleton, is illustrated by the outline figures of the skeleton of the hind foot 
(Tab. XI) in Varanus^ fig. 3, in Crocodilus, fig. 4, and as similarly restored in 
8celidosaurus, fig. 2. 

In the same plate is figured, of half the natural size, the bones of the right 
hind foot of the skeleton of the Scelidosaur which has yielded the subjects of the 
present Monograph ; showing the effects of pressure in fracturing and partially 
dislocating the metatarsal segment, after all the joints of the toes had been 
cemented by the surrounding hardened matrix in their respective varied numbers 
and co-adjustment in each toe. 



DerinO'Skeleton. 

The bones belonging to this system were extensively developed in Scelido- 
saurus, and are for the most part of a massive character. They have been much 
displaced in the present specimen, partly during the decomposition of the carcass, 
and partly by subsequent pressure due to movements of the imbedding stratum; 
but retain their most intelligible natural relations to the endo-skeleton in the caudal 
region : in which part, therefore, I shall begin their description, as they were 
found, on exposing the vertebral characters on the left side, from the end of 
the tail forwards ; and were either removed, or left in situ, as the case required. 

At the thirty-first caudal vertebra, for example, there was attached to the back 
part of the neural arch, and pressed rather obliquely to the left side, an elongated 
triedral dermal bone, with the narrowest side or surface forming the base, and 
the two broader or larger lateral surfaces converging at an acute angle to an 
upper ridge. Much of this ridge on the fore part of the bone had been broken 
away in the original exposure of the specimen ; the length of what remained was 
1 inch 2 lines, with a basal breadth of 6 lines. The sides of the bone seemed as if 
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worm-eaten, by narrow curved grooves with intervening small, oblong, and circular 
pittiugs. The texture as exposed by the fracture was compact, reflecting a lustre. 
Between the twenty-ninth and thirtieth vertebrse there was the basal part of a 
similarly shaped dermal bone, 1 inch 9 lines in extent, with a basal breadth of 
9 lines. It lies upon the right side of the coadopted halves of the neural arches 
of these vertebrae, but may have been displaced from the median line, and this is 
more probable as the base of a dermal bone crossing the articulation between the 
centrums of the same caudal vertebrae, has also been pressed towards the right 
side, on which the carcass of the reptile appears to have rested in the matrix. 
But any doubt as to the relations of the dermal bone above indicated was dissi- 
pated by the better preservation of those found in connection with the twenty- 
seventh and twenty-eighth caudal vertebrae (Tab. IX, fig. 2), and which are 
represented of the natural size in figure 5 of the same plate. 

The dermo-neural bone (dn), was found fractured, with a slight displacement of 
the back part of its base : when entire, it had a longitudinal extent of 3 inches 
6 lines, and a vertical one of 2 inches. The base is hollow, and has been crushed by 
the lateral pressure ; but seems to have had a breadth of nearly an inch. The 
sides converge to the upper margin, which describes a bold convex curve from 
before backwards, along two thirds of the contour, and then descends in a straighter 
line obliquely backward to the hinder angle of the base. This dermal bone extends 
from above the prezygapophyses {z) o( the twenty-seventh caudal vertebra to the 
fore part of the spine of the twenty-eighth. On removing part of the side of 
the base of the dermo-neural bone the spine (ns) of the twenty-seventh vertebra 
was seen to have penetrated the basal cavity, as far as that extended into 
the substance of the dermal bone ; but I incline to think that fibrinous or other 
soluble tissue intervened in the living reptile, and that the position of some 
of the more anterior dermo-neurals, situated at a higher level above the neural 
spines, was the more natural one. 

The dermo-haemal bone (ib., d.h) presents a longitudinal extent of 2 inches 
3 lines, with a vertical one of 13 lines, and a basal breadth of about 9 lines. 
The haemal spine of the twenty-seventh vertebra (;i), seems also to have entered 
a hollow in its base, where it was exposed by removal of part of the left wall of 
the basal cavity. But this had been pressed up to the under part of the cen- 
trums, almost touching the posterior half of the twenty-seventh and the con- 
tiguous two thirds of the twenty-eighth caudal vertebrae ; obliterating an interspace 
which should have been occupied by muscle, tendon, ligament, and other soft 
parts in the recent animal. 

The dermo-haemal spine below the twenty-fifth and twenty-sixth caudals differed 
only in its larger size from the succeeding one. Part of the base of the corresponding 
dermo-neural was preserved. 
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In the series of nine consecutive caudal vertebrae (Tab. IX, fig. 1), the number 
and disposition of the dermo-neural and dermo-haemal bones were more fully and 
satisfactorily exhibited. Three consecutive dermo-neurals extended over a series 
of seven vertebrae, from near the fore part of the first to near the hinder half 
of the last of these seven ; each extending over the interspaces of two vertebrae. 
The corresponding dermo-haemals are of smaller size, cross only one inter- 
vertebral space, which is the second or posterior of those so crossed above, and 
their hinder end is a little further back than that end of their homotype 
above. But, in working out these vertebrae, indications of a third series of 
caudal dermal bones were first met with. There extended over the articulation 
between the twenty-first and twenty-second caudals the base of a dermal 
bone, 3 inches long, crushed, with its apical ridge broken off. On its removal, 
the vertebrae it crossed were seen to have been displaced to the extent of nearly 
an inch. The position of this bone, and the ascertained relations of the neural 
and haemal dermal bones to their vertebrae, made it improbable that it was one of 
either of these series displaced ; and attention was quickened, which led to the 
detection of a similar appearance further in advance, to be presently described. 

The best preserved dermo-neural, in the series of nine caudal vertebrae (Tab. 
IX, fig. 1 d n), presents a basal longitudinal extent of 3 inches 5 lines, with a basal 
breadth of 1 inch 9 lines : its quasi worm-eaten, rugose sides, converge to an .upper 
margin, not quite entire, but with apparently a contour resembling the dermo- 
neural in fig. 5. The present larger bone overlies the twentieth and contiguous 
portions of the nineteenth and twenty-first caudal vertebrae. The corresponding 
dermo-haemal bone {d,h), with a longitudinal basal extent of 2 inches 6 lines, and a 
basal breadth of 1 inch 3 lines, underlies the twentieth and twenty-first caudals, 
extending along a greater proportion of the former. Its sides, similarly but more 
finely sculptured than the dermo-neural above, converge to a convex inferior 
border ; the depth of the side being not less than 1 inch 6 lines. The next 
dermo-neural in advance overlies the eighteenth and contiguous half of the seven- 
teenth caudal vertebrae. It presents a basal extent of 3 inches 6 lines, with a basal 
breadth of 1 inch 6 lines. The base of the corresponding dermo-haemal spine is 
preserved, which underlaps the hinder two thirds of the eighteenth and the front 
third of the nineteenth caudal. Its base is 2 inches 7 lines in length, with a 
moderate contour. The apical ridge and left side of this bone have been broken 
away. 

Between the above-described dermo-neural and dermo-haemal bones there was 
the base of a lateral dermal bone, 3 inches 5 lines in length, applied over the 
eighteenth and part of the nineteenth caudal vertebrae, like that between the 
twenty-first and twenty-second. The portion preserved in exposing these vertebrae 
is figured in the interspace produced by their slight dislocation, into which it 
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had been wedged by pressure. I conceive it to have been the direct instrument 
of the dislocation, receiving and transmitting the extraneous pressure; and at a 
period when the vertebrae in front and behind were suflSciently free in their bed to 
allow of being pressed close together, with obliteration of their natural interspaces 
originally occupied by the soft inter-articular material; the extent of such inter- 
space is probably shown between the twenty-second and twenty-third caudals 
(Tab. IX, fig. 1). From the evidence of the dermo-neurals and denno-haemals, 
in situ, in the present series of vertebrae, the dermal bone above described could 
not be one of either of these series displaced ; and I infer from it, and the evidence 
of a similarly situated bone in a remoter part of the tail, that this appendage was 
defended by a series of lateral as well of upper and lower dermal ossicles^ though, 
perhaps, in less number, and of a flatter figure, along the sides. 

The next dermo-neural in advance overlaps the sixteenth and the contiguous 
half of the fifteenth caudal vertebrae ; but its hinder end, as well as a part of its 
summit, are broken away. What remains, measures 3 inches 4 lines in length, 
with a basal breadth of at least 2 inches. The margin of the base of all the above- 
described dermo-neurals describes a gentle convexity. 

As the dermo-neurals advance in position, they progressively acquire increase 
of basal breadth, to near the base of the tail, retaining the average length of 3J 
inches, with a small increase of height. Three de.mo-neurals range along an 
extent of the five vertebrae (eleventh to fifteenth caudals) figured in Tab. VIII, 
fig. 3; and the same relative number and position are shown in the five antecedent 
caudals (ib., fig. 1, dn)» 

On the right or imbedded side of the vertebrae, overlying the centrum of the 
fourteenth, and contiguous parts of the thirteenth and fifteenth vertebrae, is the 
base of a dermo-lateral bone, 3 inches 3 lines in length, 2 inches 3 lines in breadth, 
the sides converging at an open angle, but with their terminal ridge broken off. 
This representative of the lateral series of dermal bones would seem to show that 
they had greater breadth and thickness than either those of the upper (neural) or 
lower (haemal) dermal series. The right side, where these additional indications of 
a lateral series of dermal bones are preserved, was that which was left imbedded in 
the matrix ; the left side being that which was exposed by the original quarrying 
operations. It is probable, therefore, that the dermo-lateral bones of the left side, 
with the exception of the few remains above noticed, were in the matrix so 
detached. The characters of the caudal vertebrae figured in Tabs. VIII and IX 
were displayed by careful removal of the matrix left adhering to the parts origi- 
nally exposed ; during which operation the portions of the dermo-lateral bones 
which had been pressed inward, and contributed to the dislocation of the twenty- 
first from the twenty-second, and of the eighteenth from the nineteenth caudal 
vertebrae, were brought to light. 
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A dermo-neural bone overlies the ninth and tenth caudals (Tab. VIII, fig. 1) ; 
another over the seventh and eighth {dn); a third over the sixth and fifth. The 
fracture through the middle of this latter bone (Tab. VII, fig. 3), shows the form 
and depth of the angular excavation at its base, which rested, probably with inter- 
posed ligamentous substance, upon the summit of the neural spine of the caudal. 
The corresponding dermo-hsemal bones, displaced so as obliquely to overlap the 
haemal spines on the right side, are also preserved ; and oh this side there are as 
many dermo-lateral scutes, but more fragmentary and dislocated. 

In the block of lias with the first five caudal vertebrae (Tab. VII, figs. 1 and 2) 
is the anterior half of the dermo-neural overlapping the fifth and sixth of that series. 
Two similar bones with a basal excavation exposed by fracture in one of them, are 
situated to the right side of the fourth and third caudals, which may be dermo- 
laterals or displaced dermo-neurals. A portion of a massive dermal bone lies upon 
a part of the ilium contained in this slab. The rest of the armour of this part of 
the base of the tail has been removed. The like is the case with regard to the 
upper part of the block including the sacrum (Tab. VI). At its under part, in 
which are imbedded dislocated bones of the hind limbs, there are a few scattered 
portions of wedge-shaped dermal bones, similar in size to those at the base of the 
tail, but less pyramidal, and with more obtuse summits. A few smaller, flatter, 
subcircular dermal bones were met with in the course of exposing the parts of 
the endo-skeleton. One of these (ib., d), lies above the interspace between the left 
ilium and the third sacral rib (Tab. VI, fig. 1, </). 

In the block of lias ccmtaining the fore part of the thorax and scapular arch a 
longitudinal series of eight dermal bones were found on the right side, overlapping 
the ribs, external to the diapophyses. These dermal bones were shorter and thicker 
than the caudal dermo-neurals, and had been subject to more or less fracture and some 
displacement. The best preserved was wedge-shaped, with the sides of the exca- 
vated base slightly convex, 2 inches in length, 8 inches 9 lines in breadth, the sides 
converging at a more open angle^ but unequally, to a margin which shows a 
convex ridge. The inferior size and unsymmetrical shape of this bone seem to 
show that it formed part of a lateral row, which had been situated near a middle 
one, or had ranged along near the medial line of the back. The margins of these 
bones were not entire. The summit of a dermo-neural spine remains wedged 
between the spines of the second and third dorsals, and another between those 
of the fourth and fifth dorsals (Tab. II, dn, dn). On the left side of the thorax 
(Tab. Ill), are preserved some of the upper lateral series of dermal bones {dn /), 
showing their natural position and intervals. On the same side, beneath the 
foregoing (Tab. Ill, d l) are some larger wedge-shaped dermal bones. Three 
of these may have been displaced from above the neural spines. They are 
elliptical ; 3 inches long, 2 inches broad at the base, with the sides converging 
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with a slight concavity to the upper ridge, which has been broken off in each, so 
that its height is conjectural. Other evidences of dermal bones on the under part 
of this slab are too fragmentary and scattered to throw any light upon their natural 
arrangement. On the right side (Tab. II), overlying the ends of the ribs, about 
ten inches distant from the vertebrae, are preserved three of a series of flattened, 
sub-ovate, dermal scutes [da,da\ about 3 inches by 2 inches in the long and cross 
diameters, and from 2 to 4 lines in thickness. The outer surface exhibits the 
same character of sculpturing as do the dermal bones of the tail ; the inner surface 
is smooth. 

In the block containing the second and third cervical vertebrae the pair of 
lateral, unsym metrical, dermal bones have been preserved nearly in their natural 
position. They are three-sided ; the shortest is directed towards the intervening 
vertebrae ; the side next in length looks downward ; the outer surface, directed 
upward and outward, is the most extensive. These scutes have been fractured 
through their centre. They show an external, very compact, layer of bone, 
thickest on the outer or peripheral side. The rest of the bone shows a rather 
close cancellous structure. Above these, but slightly displaced, is a pair of wedge- 
shaped bones, which are probably dermo-neurals, indicative of a parial arrange- 
ment of these along the nape, contrasting with their single series above the tail- 
Each of these dermal bones are somewhat unsymmetrical in form, 2 inches 9 lines 
in the length of the base, 1 inch 9 lines in breadth, with the median surface more 
extensive than the outer, and both converging to a ridged summit, but which is 
broken away. 

The anterior pair of nuchal scutes is preserved in connection with the occiput, 
overlapping the atlas (Tab. I, fig. 1, dn, r). They are similar in shape, but smaller 
in dimensions, than those last described, and have been broken across. 

From the sum of the foregoing observations, it may be inferred that the surface 
of the Scelidosaur was defended by several longitudinal series of nfassive dermal 
bones, those occupying the median and upper surface being arranged in pairs upon 
the nape and singly along the tail. External to these were a lateral series, at least 
two in number but probably more, on each side the trunk, having the same wedged 
and ridged shape as the dermo-neurals. Beneath these were flattened, ovate scutes 
along the lower lateral part of the thoracic-abdominal region. In the tail w^e have 
more decisive evidence of a single median row of large, symmetrical, cuneiform, 
hollow-based, superiorly ridged dermo-neurals, with dimensions making three 
occupy the space of five vertebrae along the base of the tail, and nearly seven 
vertebrae along the hinder half of the tail. There was a corresponding median 
series of smaller and less vertically extended dermo-haemal bones, and also a single 
series of dermo-laterals, of more depressed and fuller ovate form, on each side. 

The accidents attending the decomposition of the carcass of this reptile seem 
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to have had the chief share in the removal and displacement of so large a proportion 
of its coat of mail. Subsequent cosmical violence has been concerned in the 
fracture^ the crushing, and in a certain amount of displacement of the constituent 
parts of the skeleton. Lastly, further fracture of the fossil bones has been due to 
the quarrying operations, by which the specimen was brought to light. 

Conditions of imbedding and dejwsit. 

The general condition of this almost entire skeleton of a reptile, organized, as 
seems by the structure and proportions of the hind foot, for terrestrial rather than 
aquatic life, or at least for amphibious habits on the margins of a river rather 
than for pursuit of food in the open sea, I infer that the carcass of the dead 
animal has been drifted down a river, disemboguing in the Liassic ocean, on the 
muddy bottom of which it would settle down when the skin had been so far 
decomposed as to permit the escape of the gases engendered by putrefaction. In 
that predicament the carcass would attract large carnivorous marine fishes and 
reptiles, and portions of the skin, with prominent parts not too strongly attached 
to the trunk, would probably be torn away before the weight of the bones had 
completely buried the carcass in the mud. In this way, perhaps, we may account 
for the loss of much of the dermo-skeleton and of the two fore paddles. The 
larger hind limbs with their stronger muscles and ligaments, would offer better 
resistance to such predatory attacks ; and they, at any rate, have been preserved. 
The agitation to which the body must have been subject in its course down the 
stream, and before it finally sunk and settled out of sight, would be attended, after 
a certain amount of decomposition of the flesh, ligaments, and other soft parts, 
with such an amount of dislocation as the ribs and other parts of the vertebral 
column exhibit along the otherwise well-preserved and completely consecutive 
series of the bony segments, from the skull to near the end of the tail. But the 
oblique compression of the skull, the flattening of the thorax, squeezed between 
the approximated piers of the scapular arch, attended with fracture of one of the 
coracoids, and other indications in the rest of the trunk, plainly bespeak the 
enormous pressure to which the fossil has been subject after its imbedding, and 
which must have been attended with still more injury and destructive obliteration 
of anatomical characters had it not been for the surrounding uniform support 
afibrded by the matrix, compactly hardened around the petrified skeleton before 
those cosmical movements commenced to which the change in the position of the 
old Liassic sea-bottom has been due. 
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the thin borders of the base of the pulp-cavity, where probably an additional 
inch of the length of the tooth has been broken away. The characteristic 
Pliosaurian modifications of the coronal enamel — smooth on the outer or longi- 
tudinally convex side (fig. 2), and boldly ridged on the front (fig. 1) and back 
(fig. 3) sides — are so truly and sharply delineated by Mr. Dinkel's skill as to 
dispense with verbal illustration. 

In comparison with the tooth from the Kimmeridge Clay near Oxford (p. 15, 
Tab. VII, of a former Monograph),^ the crown in the present specimen, from the 
same formation at Kimmeridge, Dorsetshire, is shorter in proportion to its 
breadth, especially taken from the outer to the inner side of the base of the crown, 
and there is a difference in the number and disposition of the ridges, but neither 
of these amount to a distinction of specific value. 

1 Tom. cit., Tab. Vll. 



TAB. I. 

Scelidogaunu Harruonii. 
Cervical vertebrae ; nat sice. 



1. Vertical transverse section of the atlas, and of the superiDcunibent pair of 

nucbal derma! bones [dm, r). 

2. Under surfkce of the axis and third cervical vertebrs, with the ribs of th 

atlas and axis. 

3. Under view of the sixth (?) cervical vertebra, below which is the anterii 

articular surface of the centrum. 

4. Posterior fracture of the same vertebra, showing part of the articular surface 

of the centrum. 




From the upper part of the Lower Lias^ Charmouth, Dorsetshire. 
British Museum. 



TAB. II. 



Scelidosaurus Harrisonii. 



Right side of the thorax, with the ten anterior dorsal vertebrae and the scapula ; 

one third nat. size. 



From the upper part of the Lower Lias, Charmouth, Dorsetshire. 
British Museum. 






TAam. 

Seelidotaunu ffarristmH. 

L^ aide of the thorax and icapolar asrch, with the humerus and dermal boaes ; 
one third nat siie. 

From the upper part of the Lower Lias, Charmouth, 
British Museum. 





TAB. IV. 
ScelidoMturtu Harrwmii, 

Dorsal TOtelme t one third nat. sise. 

Kg. 
1. Right side of partt of the five last dorsal vertebrae. 

S. Left side of the same vertebne. 

From the upper part of the Lower Lias. Charmouth, Dorsetshire. 
British Museum. 



TAB. V. 

Scelidotaunu HarrigonU. 
Dorsal and caudal vertebrae ; nat die. 



1 . Anterior sur&ce, abraded on the centrum, of the derenth dorsal vertebra. 

2. Vertical transTerse section of the sixteenth dorsal rertebra. 
S. Ditto of the centrum of the fifteenth caudal Tertebra. 
4. Hinder articular surface of the twenty-eighth caudal vertebra. 

From the upper part of the Lower Lias, Charmouth, Dorsetshire- 
Britieh Museum. 



TAB. VI. 



Scelidosaurus Harrisonii. 



Pelvis ; one third nat. size. 

Fig. 

1. Upper or dorsal view of the sacrum and iliac bones, with the single lumbar 

vertebra (l) and part of the last dorsal (d 16). 

2. Left side view of the ilium and sacrum. 



From the upper part of the Lower Lias, Charmouth, Dorsetshire. 
British Museum. 
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TAB. VII. 



Scelidosaurus Harrisonii. 



Caudal vertebrae ; one third nat. size. 

Fig. 

1. Left side view of the first five caudal vertebrae. 

2. Oblique under view of the same vertebrae, with outlines of the contiguous 

limb-bones. 

3. Fractured fore part of an anterior caudal dermo-neural bone. 

4. Side view of an anterior caudal dermo-neural bone. 



From the upper part of the Lower Lias, Charm outh, Dorsetshire. 
British Museum. 
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TAB. VIII 



Scelidosaurus Harrisonii. 



Caudal vertebrae ; one third nat. size. 

Fig. 

1. Oblique under view of the sixth to the tenth caudal vertebrae, and side view of 

three contiguous dermo-neural bones. 

2. Upper view of the ninth caudal vertebra. 

3. Oblique under view of the eleventh to the fifteenth caudal vertebrae. 

■ 

4. Side view of the eleventh caudal vertebra. 



Prom the upper part of the Lower Lias, Charmouth, Dorsetshire. 
British Museum. 



TAB. IX. 



Scelidosaurus Harrisonii. 



Caudal vertebrae and dermal bones. 

Fig. 

1 . Left side view of the sixteenth to the twenty-fourth caudal vertebrae^ with con- 

tiguous dermal bones ; one third nat. size. 

2. Leftside view of the twenty-fifth to the thirty-fifth caudal vertebrae; one third 

nat. size. 

3. Under view of the centrum of the twenty-fifth caudal vertebra; nat. size. 

4. Articular surface of the haemal arch of the twenty-fifth caudal vertebra. 

5. Left side view of the twenty-seventh and twenty-eighth caudal vertebrae, with 

their associated dermo-neural {dn) and dermo-haemal ( d ) bones ; the 
anterior articular surface of the centrum of the twenty-seventh caudal 
vertebra is figured beneath ; nat. size. 

6. Upper view of the thirty-second caudal vertebra. 

7. Under view of the same vertebra, with the haemal arch (a). 

8. Side view of the thirty-fourth caudal vertebra. 



From the upper part of the Lower Lias, Charmouth, Dorsetshire. 
British Museum. 



: TAB. X. 

SeeHdonmnu WmitoiUi, 
BoDM of the I^ falnd limb ; half ut 3 

1. Oater and anteriorTiewoftlieboQet la thdrnatonl relative poeiiioi 

were eipoied in the matrix. 

2. Tranarene aection ot the ihaft of the ftmor, diowing the medulla^ 

natdie. 

3. Bones of the left hind foot, from the posterior or plantar aspect. 

4. Side view of the ungual phalanx of the third toe ; nat. size. 



From the upper part of the Lower Lias, Charmouth, Dorset* 
British Museum. 




TAB. XI. 

SceltdoMurui Harruonii. 

Bones of the right hiod foot ; half ott riia. 

1. Bones of the right hind fiwt, with the distal aids of the tibia and Sbula, 

showing the amount of dislocation with which they became 6nally 
petrified in the matrix. 

2. Scheme of the bones of the hind foot, restored. 

3. Scheme of the bones of the hind foot of a monitor lizard ( VaromMt). 

4. Scheme of the tiones of the hind foot of a crocodile {Crocodihu). 



From the upper part of the Lower Lias, Charmouth, Dorsetshire. 
British Museum. 
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TAB. XII. 

PUounarut gnmdU. 






Tooth ; utnnl dR,"!'!'/ 

Fi,. ^(^' 

1. Anterior lur&e^ with ridged coronal enund. 

2. Posterior nrfiuM, with ridged coronil enftme^'^wtniewhat crashed and 

matiitted. -^*- 

S. Convex or unridged side of the crown. 



From the Kimmeridge Clay, at Kimmeridge, Dorsetshire. Presented 
by the discoverer, J. C- Mansel, Esq.. of Whatcombe, Dorsetshire, to 
the British Museum. 
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PREFACE. 



The materials of this Monograph have been accumulating for more than ten years ; 
but the obscurity of some of the specimens, and the necessity of obtaining direct infor- 
mation from friends^ both at home and abroad, acquainted with these fossils and the strata 
in which they are found, have caused considerable delay. Other interruptions, especially 
of late, have also thrown me off the study. Still the protracted time has brought many 
new facts to light regarding Eatheria^ both recent and fossil, as well as several new 
species and varieties. 

I have been careful to give a full account of localities, and of sections in par- 
ticular, that enquirers may seek for more specimens, and that they may be still more 
careful than heretofore in noting the exact contents and characters of the Estherian and 
associated strata. As fossil Eatheria occur mostly in the passage-beds between the 
great Formations, and in the estuarine and freshwater equivalents of the marine portions 
of those Formations, the exact study of the Estherian beds cannot but prove of value in 
Geology, though the correlation of the beds may be somewhat diflScult. The early 
appearance and long continuance of the Estherian type, and its wide distribution, are 
subjects of great interest to the Palaeontologist. 

I have a host of friends and kind helpers to thank for the assistance which they have 
rendered me, in various ways, always readily, and often at a considerable cost of time and 
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labour. Amongst my foreign friends I reckon some who gave early attention to the 
Triassic Estheria minufa, especially the late much lamented H. G. Bronn, the veteran F. 
von Alberti, and Naumann, as well as Geinitz, Beinert, Dunker, F. Sandberger, Oppel, 
Krantz, Hassencamp, Daubree, Schimper, Engelhardt, E. d'Eichwald, Pander, G. von 
Helraersen, C. M. Wheatley of Pennsylvania, and W. B. Rogers of Boston, whose 
brother, Professor H. D. Rogers (Glasgow) has also eminently aided me. The late Mr. 
P. Duff, Dr. Mantell, and Prof. Quekett, Dr. W. Baird, Sir C. Lyell, Sir R. I. Murchison, 
the Rev. Messrs. Symonds, Brodie, Hislop, Austen, and Fisher, Dr. Oldham, Prof. Morris, 
Mr. Binney, Mr. G. Tate, Mr. Salter, Mr. Peach, Mr. J. Miller, Prof. W. C. Williamson, 
Messrs. S. P. and H. Woodward, Mr. D. Forbes, Mr. Rofe, Mr. Grossart, Dr. Rankine, 
Mr. Leckenby, Mr. Bean, Prof. Tennant, Mr. E. Hull, Mr. Etheridge, Mr. Kirshaw, 
Mr. C. Moore, Mr. Beckles, Dr. T. Wright, Mr. J. Plant, Mr. G. E. Roberts, Mr. C. E. 
Austin, and Mr. H. Seeley, must be enumerated as sources either of material or infor- 
mation for this Monograph ; and my friend, Mr. G. West, must be especially thanked 
for the patient care bestowed on the drawings, and for the great skill with which he has 
helped me most materially in unravelling many obscure points of structure. 

Some of the best and rarest of the specimens illustrated in this Monograph are in 
the British Museum, the Museum of the Geological Society, and that of the Geological 
Survey : to the officers of these Museums my thanks are especially due. 

To render the history of Estheria as complete as circumstances permit, I have described, 
in an Appendix, those other fossil bivalved Entomostraca that are in direct association 
with the EsthericB, — that is, occurring in the same strata. I hoped that they might throw 
additional light on the habitats of the ancient Estheria ; the results, however, are not 
conclusive; but will probably be found useful. 
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INTRODUCTION. 

Geologists, looking at fossils as witnesses of the varied conditions of land and water 
in remote times, desire to inquire fully into the probable habits and relationships of every 
organic relic of the past. Fossil shells, forming the chief portion of the materials in the 
hands of the palaeontologist, become especially the subject of such inquiries, and are made 
to yield evidence as to the relative age and the mode of formation of the several strata in 
which they occur. It is by comparing the extinct shells with those now living, and 
assuming for the fossil mollusc habits similar to those belonging to the most nearly allied 
of its existing congeners, that geologists for the most part form a judgment as to the 
character of many strata, whether they were marine or fluviatile in their origin, whether 
formed in shallow or in deep water. We are not surprised that the evidence thus ob- 
tained should often be weak and occasionally faulty, seeing that mere similarity in the 
form of shells has sometimes to be taken as evidence of generic relationship or of specific 
identity ; whereas the soft parts of the mollusc, now lost, might have borne other evi- 
dence.^ In nothing are naturalists so much deceived as by the manifold mimetic resem- 
blances occurring throughout all kingdoms of nature. These are not wanting between 

^ A marked instance of palseontological uncertainty as to the relationships of certain bivalves occurs 
in the case of some of the *' Rhsetic" fossils, thus alluded to by Mr. Charles Moore, in the * Quart. Journ. 
Geol. Soc.,' vol. xvii, p. 502, when describing them under the generic name " Axinus, Sowerby :" — 
" Few shells have been subject to greater transposition, or have been placed under so many different 

1 
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different groups of the molluscs themselves," and tliey are very striking in the case of 
cfilain Bivalved Crustaceans (fonuing the subject of lliis monograph), closely resembling 
in general fonn some of the Molluscous Bivalves. A glance at the accompanying plates 
illustrating some fossil Bivalved Crustaceans reminds us of many well-known forms of 
Lameltibranchiata, such as Posidonomya, Modiola, M^acifes, Jnodon, Unio, Cyclers, Pisi- 
tlimi, KfUia, Tur/onia, Nunda, and others ; and indeed some of the species here figured 
have been referred by polieontologista to Pomdonomya and otlier molluaca. It has, how- 
ever, generally been felt tliat there was a difficidty in the exact determination of these 
little shells; still a rigorous examination of their form and structiu^ was wanting, the 
[locket-lciis only, and not the microscope, having been brought to bear on thum. 

Being subjected to the microscope, and drawn by means of the camera-lucida, many 
of these minute shells no longer appear with the outlines given to them by older plates 
and woodcuts; Vt\w,-Estheria mpmbTajiai'Ca,vi\ic\\ perfectly portrayed, is no longer the 
triangular " Cyclas " or " Venus " of older figures, but has a semi- orbicular Posidonomya- 
likc form. On the other hand, E. miniitn has more of tlie Pisidium-sLape than its old 
name " Posidonomya *' would indicate. The microscope, raoreover, exhibits the pecuhar 
superficial ornament so characteristic of the Bivalved Crustacea, and wanting in the Mol- 
lusca ; but of this omiimcntation of the Esfherim we had at hand the published illustra- 
t ions and descriptions, by Dr. W. Baird, in the 'Zoological Society's Proceedings,' 1 849, &c. ; 

gi'Dcrn, m (hose included in the group under notice. Von Credner, in 'Leonhard und Bronn'a Jahrbnch,' 
1 t<GO, p. 307, reniKrki that one of the Rlitetic species hna by Roemer been cnlled Vtnut tiastiea, but without 
a figi:re ; by Qiienatedt, in ' Der Jara,' Opit cloacinui ; that Escher noticea it, but without naming it. from 
tlie KSaseu beds ; by Oppel nnd Siiess it is called Sehitodui chaciiius ,- and that it Lad previously been 
piven by Bornemnnn, but without a figure, na Taniodon Euyaliii of Dunker. 

" In previous notices of the fossiln from this zone, by Mr. Siricklnud, the Rev. P. B. Brodie, and aUo 
by Dr. Wright, reference is made to a shell called Pulla»lra arenicola, Slrickl., which is anid to occur very 
iihunJantly, but only in cMEta, and of which no figure has been given ; tliere h no doubt it belongs to the 
group under con ai deration. Tbey have also been included by other Engliih nuthon and*r the geoen of 
Tellinitet, Itoeardia, CueulUea, Donax, Sedgwiekia, and SeAuodua. It ia not clear whereio the foUoving 
sheila from Beer-Crowcombe differ from the Axiaut of Soweibj ; and bis name, having priority, ia therefore 
retained." 

We muat recollect, however, tluit we have in thia case a aet of dwarfed ahella, probably of braekirit- 
water habitat. 

1 In a memoir in the ' Pbiloaophical TranaacUoDa ' for 1835, Dr. J. E. Gray treats of "ahella haling 
every appearance of belonging to the aame natural genua, but inhabited by animals of a very difieient 
diameter" (p. 301) ; and, aa eiamples, he ennmeratea — 

Pupa and Vertigo. Cylherea and Artemis. 

Titrina and Nanina. Cyclas and Pisidium. 

RiHsoR end Truncatella. Paludina and Littorina. 

Siphonaria and Ancylas. Littorina and PhasiancUa. 

Littorina and Assiminia. Neritina and Nerita. 

Mytilus and Dreisaena. Ballia and Terebra. 

Anodon and Iridina. Aporrhais and Rostellaria. 
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and by this author and other crustaceologists the animals of Estheria* and its allies, the 
Limnadia and LimnetiSy had been already fully made known. Another important result 
of the application of the microscope to these once obscure organic remains was the deter- 
mination of the intimate structure of the shell as belonging to crustacean and not to mol- 
loscan oi^anisms. Whilst the shell of Fosidonomya Becheri of the Lower Carboniferous 
rocks is truly of the moUuscan type,^ that of the so-called Posidonomya minuta and its 
allies is crustacean. 

One of the fossil EstheruB {E, teneUa^ passing under the name of Posidonomya) was 
regarded by Agassiz, in 1845, and by Naumann, in 1848, as being related to Cypris ; 
Dr. Volger, in 1846, suggested of another {E. minuta) that it might be a bivalved Crus- 
tacean ; and another {E. ovata) was suggestively referred to the Cypris and its allies by 
Lyell and Morris in 1847. 

In 1856 the Rev. W. S. Symonds, F.G.S., favoured me with some well-preserved 
specimens of the little Triassic Estheria^ from Pendock, Worcestershire ; and with the late 
Prof. J. Quekett's kind assistance I was enabled to see most distinctly the true crustacean 
character of the tissue of its valves under the microscope. This confirmed an opinion I 
had long held, and which had been previously advanced by Agassiz and Naumann,* by 
Volger * and by Lyell and Morris,^ that some of the little fossils known as PosidonomycB 
are not molluscs, but closely allied to the Limnadia, Limnetis, and Estheria, bivalved 
phyllopodous Crustaceans {Entomostracd) of the present day ; and, indeed, as far as the 
carapace-valves are concerned, this and the other so-called Posidonomya referred to corre- 
spond to the Eathericb of Riippell and Baird* {Isaura, Joly ; Cyzicus, Audouin). 

Different species of these fossil Esthetia occur in the Devonian rocks (Caithness, Orkney, 
Livonia, and Russia) ; Carboniferous (Scotland, Northumberland, Lancashire, Derbyshire, 
Belgium, France, Bavaria, and Silesia) ; Permian (Ireland, Saxony, and Russia) ; Triassic 
(England, Prance, and Germany) ; Rhaetic (Somerset, Gloucestershire, Warwickshire, 
Worcestershire, and Elgin); Oolitic (Skye and Scarborough); Purbeck (Dorset); and 
Wealden (Sussex and Hanover). Others are met with in the coal-fields of Lower Meso- 
«oic age, in North Carolina and Virginia, and along their north-western extension, forming 

^ HaviDg the late Professor Quekett's authority in deciding the moUuscan character of a shell of the 
Lower Carboniferous Posidonomya from Northumberland, which we examined together under the microscope, 
I cannot agree with Mr. J. W. Salter in thinking it probable that the great Pondonomycd of the Carboniferous 
roeks are crustacean, as suggested in his paper in the 'Annals Nat. Hist.,' 3d ser., 1860, vol. v, p. 153. 

^ This is the little Triassic shell that has been termed Posidonia, and Posidonomya, minuta ; Posidonia 
mnuta (Alberti), Goldfuss ; Posidonomya minuta, Bronn, Zieten, Strickland, and others. In Morris's 
'Catalogue of British Fossils,' 2nd edit., 1854, it is included in the Crustacea (as Estheria minuta) ; but 
(apparently from inadvertence) it has not been expunged from the list of molluscs in that work. 

' * Bullet. Soc. G6oL France,' 2nd ser., vol. v, p. 301, and vol. vi, p. 90. 

* • Neues Jahrbuch f. Min.' 1846, p. 818. 

s * Quart. Journ. Geol. Soc.,* vol. iii, p. 275, and Lyell's * Manual of Geology,' 5th edit., p. 332. 

« 'Proc. Zool. Soc.,' part 17, 1849, p. 87. 
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the so-called '* New Red Sandstone '' of Pennsylvania ;^ and in the plant-bearing sandstones 
of India (Mangali, Panchet^ and Kotah) ; and in beds of undetennined age (probably 
Tertiary) in Siberia and South America. 

Although occurring so constantly in the different geological periods, from the Devo- 
nian to the Wealden,' and again in some Tertiary beds and in the recent firesh waters, 
yet it is in the Rhsetic and Triassic deposits of Britain and the Continent, and the 
sandstones and bituminous shales of Pennsylvania, Virginia, and Carolina, and in the 
plant-bearing beds of India, that this Uttle Bivalved Entomostracan appears to be pre- 
eminently abundant, so as to serve probably as a faithful index of a peculiar geological 
horizon.^ 

In like manner, among the still lower forms of life, the Nummulite is represented in 
the Carboniferous, Liassic, Oolitic, and Cretaceous rocks, and exists also at the present 
day ; but it particularly distinguished one epoch (the Tertiary) by a surprising fecundity 
and a temporary profusion of individuals. 

The occurrence of a fossil Estheria in the Upper Sandstone and Shale of the Scar- 
borough district (JB. concentrica, Bean,^ sp.) is of considerable interest, as indicative of the 
association of this crustacean genus with the Jurassic flora in England, as it is with a 
Jurassic-like flora in India and North America. 

In India a Triassic Labyrinthodont reptile [Brachiops laticeps ') is found in the same 
strata as yield the Estheria at Mangali, possibly contemporaneous, or nearly so, with those 
containing plants at Nagpur ; near Panchet also, in north-eastern India, Estheria occurs in 
equivalent beds, with Dic3niodont and Labyrinthodont remains; and in Pennsylvania 
reptilian remains • occur with the so-caUed " Posidonomya ; " in North America, indeed, 
the evidence seems to point to a contemporaneity of the coal- and plant-beds of Carolina 
and Virginia, the shales and sandstones of Pennsylvania and New Jersey, the foot-marked 
sandstones of Connecticut, and the Upper Red Sandstone of Nova Scotia and Prince 
Edward's Island, which is also reptiliferous ; ^ and it is evident that in the Virginian and 
Pennsylvanian shales the minute crustaceans under notice are important fossils. The 
fossil plants of India and of Virginia and Carolina having a Jurassic facies, like those of 
the Venetian Alps and Scarborough, it will be interesting, as further evidences turn up, 
to see how far we arc to regard the Triassic or the Jurassic element as preponderating, or 

^ Continuous with the sandstones of New Jersey, and most probably with those of Connecticut also. 

^ I have no satisfactory evidence of the presence of the genus in question in the Cretaceous deposits. 

' Prof. W. B. Rogers has already pointed out (' Boston Nat. Hist. Soc. Proc* v, p. 15, &c.) the probable 
value of this little fossil in the comparison of the Mesozoic rocks of North Carolina and Virginia, and of 
these with the so-called Triassic beds of the United States. 

* 'Mag. Nat. Hist.,' vol. ix, p. 376. 

5 'Quart. Journ. Geol. Soc.,* vol. ix, pp. 37 and 371. 

^ Lea on Clepsysaurus Pennsylv aniens , * Journ. Acad. N. Sc. Philad.,' n. s., vol. ii, p. 185 ; and on 
Centemodon sulcatus, *Proc. Acad. N. Sc. Philad.,* n. s., vol. viii, p. 377. 

7 Leidy on Bathygnathus borealis, * Journ. Acad. N. Sc. Philad./ n. s., vol. ii, p. 327. 
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whether a passage-group of deposits (" Rhaetic ") are indicated by the evidence ; or, lastly, 
whether these Plant-beds with Reptiles and Crustaceans indicate the terrestrial and 
lacustrine conditions only of the early Mesozoic period. 

The Jurassic-like flora of Australia ^ and that of southern Africa have been hitherto 
collected without afibrding any clear traces of the Estheria. The latter country, however, 
has its probably Triassic reptiles, the Dicynodon and its many associates, imbedded with 
this flora ; ' so that the peculiar association above indicated for India and North America 
obtains there also. 

In pointing out these facts of the geological and geographical distribution of the fossil 
Estheria, I merely touch upon the salient points of an interesting subject of research, for 
the elucidation of which careful inquiry at home and abroad is still requisite. 

The known species of Uving Estheria are — 

^^ ^^ ** 

EsTHEBiA QIOAS, Sermanti, sp. Baird, Proc. Zool. Freshwater pools, Strasbarg {Hermann) ; brackish 



Soc, 1849, p. 87 {=^Cyzieus Bravaisii, 
AadoaiD, Annal. Soc. Entom. vi. 
Ballet, p. IX, 1837; Isaura cyeladoides, 
Joly, Anna). Science Nat., 2 s^r., 1842, 
xvii, p. 293, pi. 7, 8, and 9 a (figa. I— 
45) ; Estheria cycladoidee^ Lucas, Ex- 
plor. Scientif. Algerie, Cru8tac6s, 81, 
1845. 

Dahalacensis, SiratU'Durchheim. Mas. 
Senckenb., ii, p. 119, pi. 7» figs. 1 — 
16; Baird, Proc. Zool. Soc, 1849, 
p. 89, Annulos. pi. 17, figs. 2—4. 

MsLiTENSis, Baird. Proc. Zool. Soc, 
1849, p. 88, Annnlos. pi. 11, fig. 2. 

POLITA, Baird. lb., fig. 3. 

Bbasilismsis, Baird, lb., p. 89, pi. 11, 
fig. 4. 

DONACiFORMis, Baird. lb., fig. 5. 

BoTSii, Baird. lb., ^g. 6. 

SDilLis, Baird. lb., fig. 7. 

TETRACERA, Krynicki, sp. Bullet. Soc. 
Imp. Nat. Moscou, ii, 1830, p. 176, 
pi. 7, fig. 1 ; Baird, Proc. Zool. Soc, 
1849, p. 90. 

Dallasii, Baird: Proc. Zool. Soc, 1852, 
p. 30, Annulos. pi. 23, fig. 5. 



water marsh, Aneo, near Oran,. Africa (Bravais) ; 
ditch filled with rain-water (in June), Toulouse 
(Joly) ; Tunis (Frazer) ; Algeria (Lucas). 



Freshwater marshes of the Island of Dahalac, on 
the coast of Abyssinia, in December (Biippell) ; 
and in stagnant water, on the banks of the 
Tigris, near Bagdad (^. K. Lo/ius). 

Rain-water pool, Malta (Hennah) ; Sicily (Cumit^). 

India (interior, N. B.), Boys. 
Brazil (Sowerhy). 

Abeyd (White Nile), Kordofan (Parreyss). 

India (interior, N. E.), Boys. 

India (interior, N. E.), Boys. 

Freshwater marsh (in May), near Charkow, Russia, 

and at and near Moscow (Krynicki, Fischer, 

and de Laveau, 1817 — 29). 

BrazU (?) Dallas. 



1 See M'Coy's paper, 'Ann. and Mag. Nat. Hist.,' vol. xx, p. 145, &c. ; and the Rev. W. B. Clarke's, 
' Quart. Joum. Geol. Soc, vol. xvii, p. 354. Labyrinthodont reptiles have not been wanting in Australia; 
see Professor Huxley's paper on the Boihriceps Australis, 'Quart. Joum. Geol. Soc.,' vol xv, p. 647. 

' Glossopteris, &c. ; ' Quart. Journ. Geol. Soc,' yol. xvii, p. 329. Dicynodont remains have also been 
discoTered lately in connection with the coal-bearing strata of Bengal (ibid., p. 362, and Mem. Geol. Surv. 
India, toI. iii, part 1.) 
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jp -n-v-^ m 


BtTUEKU HiSLOPt, Baird. Proc. Zool. Soc, 1869, 


Frrthwatcr «tr«ain, otar Nagptur, caiUnl India 




p. 232.pl. 63, fig. 1. 


(i/M/op). 


~ 


COHrRESSA.BoiW. ProcZool. Soc, 1860. 
p. 188, pi. 71, fig. 6. 


Pre«hwater pooli. Nagpur (Uithp). 


— 


BiRCHU, Baird. Ibid., p. 392, pi. 72, 


Pooli of freshwater, on the banks of the Wamoi 




fig. I. 


Eiter, Australia (BireA). 


— 


GiuONi, Baird. Ann. Mag. N«t. Hal., 


Freshwater pool of GihoD, Jeruialem. E. QihoiU 




3rd ler.. vol iv, 1859, p. 261, pi. 5, 


waa reared Ja Engjaiid, bf Mr. H. Denny and 




%1. 


Dr. Baird, rrom the dry mud brought from the 
Pool of Gihon, 


— 


HIB»090LIMIT*»A, Fiteher. AblumdI. 






Ic. bayer Akad. Wiu. Miinchen., Tiii. 


for ten or elefen moulha in the year (J. R. Both). 




1860, p. 6J9, pL20, figs. 7, 8. 






AosTBiLis, Lovin. Offers. tS K. Vet. 
Ak. Furh.. Arg. 3, 1846 (Slockliolm. 
18.17). p. 57. 


FrcabwaWr marshe*. Natal {J. Wahlbtrg). 


w 


DcHKEBi. Baird, M8. 


Zimapao, in the neighbourhood of Mexico, vhere it 
lire* with Planorbii nUeiit, Ph., LiMHtent tuii- 
laliu, Dc Kr., FAytie, aud other moiluacs, iu 
Blngnaiit waters [Bunker, NorJd. W»ldeubUd., 
1846, p. 61). 


m 


JoKESi, Baird, MS. 


Brackish water, Cuba (ihroagh Dr. Dunier). 


1 


LoPTCsi, Baird, MS. 


Stagnant water, on the banks of the Tigris, near 
Bagdad {IF. K. Laflu,). 


1 


Caldwklu, Baird, MS. 


Lake Winnipeg {W. Caldarlt). 


1 


RUBIDOCI, Baird, MS. 


From the bed of a dricd-np "»lcy*' near Port 
Eliaabeth, South Africa (K, N. Rubidffe). 


r 


MACGiLLiVRAvr. Buird, MS. 


Brackish Inke at Green Point, Cape of Good Hope 
(J. MeGilUvTay). 



'l%e closely allied genera Limnadia and Lttnnetis are known by the following 
Freahwatei pool. Fontaioebleau (Brongidart). 

Mauritias (•Tk/mii GeijardiMt), 
San Domingo {Salli). . 



LiHNADia Hebkahni, Ad. Brogn. Baird, Proce«d. 
Zool. Soc, 1849,p.8fi, AunuloB.pl. 11, 
fig. 1. 

— MaoBiTiiLNA, F. E. GuiriH. Magas. de 

Zool., Sept. Annee, Claas YII. p. 1—7, 
pl.22(2I in the text) figa. 1—11, 1S37; 
Baird, Proc. Zool. Soc, 1849, p. 87- 

— Antiluedu, Baird. Proc. Zool. Soc, 

1852, p. 30, AnnuloK. pi. 23, fig. 1. 

— coKiacEA, Hatdtmam. Proc. Philad. 

Acad., 1842, vol. i, p. 184 ; and 1854, 

vol. vii, p. 34. 
LtHNADBLLA KiTEi, Girard. Ibid., 1834, vol. vii, 

p. 3. 
LiUNKiiB BBAGHYVRUS, Moiler. Entomost., p. G9, 

t. 8, figs. 1—12. 



" In ditches along the Susquehanna, in quiet water ;" 
in "roadside ditches" (S. S. BaUemann). In 
fresh water, Cincinnati (T. Kite). 

Freshwater marshes, Denmark (Miiller). 
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LiMNETis Wahlbebgh, Lwhi, Of?er8. k. Yet. Freshwater marshes, Natal (/. Wdhlherg), 
Akad. Forh., Arg. 3, No. 2, p. 57, 

1847. 
— GouLDTi, Baird. Fresh water, at St. Ann's, twenty miles from Mon- 

treal (C. Goul^y 

The recent Estheria are found in fresh water, rarely in brackish water. Guided by 
this fact, and taking for granted that our fossils were true EstheritBy and that Estheria 
always have had freshwater habitats, we should suppose that the deposits in which these 
fossils are found, free from any appearance of having been drifted, must have been formed 
in rivers, lakes, or lagoons. Applying, however, the same rules in judging of the nature 
of the fossil molluscs and other organic remains that occasionally accompany some 
of these Eatheria, we must regard the lAngula of the Old Red (of Livonia), the SpirorUs^ 
the Avicula, the Antkracosia^ and Jnthracomya^ of the Carboniferous shales, and the 
lAngtda and Pleurophorm of the Trias, as truly marine shells. Many, however, of our 
fossil Estheria occur in strata destitute of any such evidence of marine conditions ; and 
possibly the occasional mixture of the marine and freshwater organisms may have been 
the result of driftage (the free-swimming Estheriahtmg readily swept away by a flood), or 
of very rapid changes of condition, such as might be brought about by the alternate occupation 
of a lagoon by sea- and river- water.* Seeing, too, that the recent Estheria appear, as it 
were, suddenly (like the Apm) in pools and ditches of rain-water, and are quickly deve- 
loped in tanks and ponds dry for even ten or eleven months in the year, it is not unlikely 
that pools of fresh water, temporarily formed on a flat seashore, may have been inhabited 
by Eatheri(By destined to be quickly buried in the first wind-drift of sand, or at the return 
of high tides. As an inhabitant of brackish water, the Estkerice would be still more likely 
to have been occasionally accompanied by marine shells : nor can we say that the fossil 
associates quoted above were not inhabitants of brackish water, or of salt lakes; for 
experience is the only guide to the naturalist in determining whether the membere of 
many of the moUuscan groups afiect marine, brackish, or freshwater habitats. 

Perhaps some might like to think that at flrst marine conditions alone suited aquico- 
lous animals, and that some have subsequently taken to brackish and freshwater habitats ; 
and this may have been the case with Estheria : but, except for the " progressive " aspect 
of the argument, the converse might just as well hold good for the Lingula^ Spirorbis, 
Avictda, AntAracosia, AntAracomya, and JPleurcfp/iarus, mentioned as being found in the 
older rocks in company with Estheria. 

Of the living molluscan genera that are known to have fluvicolous as well as marine 

^ Dr. Baird has kindly assisted me in drawing up this table of the recent EBtheria and their allies. 

2 According to Mr. Salter, * Mem. Geol. Survey, 1861, Iron-ores of South Wales,' &c. 

^ See Sir C. LyelPs observations on the value of Spirorhis (in the fossil state), and barnacles (recent) 
in certain cases, as evidences of the occasional inroad of salt water into swamps, killing the marsh-plants 
and leaving behind such shells as the above, as well as Modiola, &c. (' Notices of the Royal Institution of 
Great Britain,' vol. i, p. 285.) 

^ See further on, for remarka on the Lingula tenuUsima of the Trias. 
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species, the following arc tlic most prominent ; — Risma {Asiiimitiia), Cerilhtum [Polamides), 
Area {Scapkiila), SokcurtuM {Novaculina), MylUus (Dremena), and Cardium,^ but how the- 
extinct genera were circumstanced in this respect, and whether the old species of extant 
genera had similar habitats to those of their existing congeners, can only be partially 
surmized, chiefly from the evidence of the best known of their associatca. 

There are some existing genera the species of which appear to be ussentiully fluviatJle, 
buthve also in company with true marine shelb in the mouths of rivers ; these are Cyrena 
and Atnpullaria. Such, too, may have been the habit of the old E>itheria ; at all events, 
there is no necessity for supposing them to have been marine ; but where they occur by 
themselves, or in the conipajiy only of fishes' and plants," they may be regarded as having 
lived and died in fresh (or possibly brackish) water ; where they arc mixed with shells of 
presumed marine character, they indicate probably that fresh water was in close proximity to 
the place of deposit, if it had not been replaced by the sea by possibly frequent alternations. 

We must not forget, however, that, judging by analogy, the Entomostracous Crusta- 
ceans under notice may have been capable of livmg, at least for considerable periods, in 
even salt water, for some of the common Cypridea, such as are abundant in freshwater 
streams, are not micommon in ditches of brackish and even highly saline water in the low 
grounds near the sea. 

' In Dr. J, E. Gre;'* " Memoir on Teitaceous MuIltUM," in the'Pbilcw. TntnMWt'forlSSS.hetrcftU of 
" Species of Testaceous Mollusca living in very different situatiouH from tbe majority of the known epeciei 
of the genus to which they belong, or having the faculty of maintaiiiing their existence in sercrHl iliffercnt 
BituatioDs ;" and be iUuatralci the case (Ist) of speciea of the same genus being found in more than one 
HitUBlion, as OD land, and in fVesb and in salt water, by Auriimla (including Conooulut and Ckilina) ; (2od) 
of one or more species of n geinn moat of whose species inbahil fresh water being found in salt or brackisb 
water, by LimniBa, Neritina, Metaiiia, and Melanoptis ; (3rd) of one or more species of a genus whose 
speciea aauMy inhabit the sea being found in freah or brackish water, by-^ 



Apljftia, 
CtrHhimm, 

BuUa, 

LilCorina {lAtAoglyphut), 

Solen {Novaeulina), 

Tellina, 

Avieula, 



Mya, 

Corbula, 
Oitrn (?) 

CueulUea {Seaptila), 
Neritina {Tkeodoxta), 
AntptUlaria (1), and 
Carditim. 



M. Beadaut found by experiment (1803—1816), that many freshwater molluscs can be made hj 
degrees to live in water gradually ulted to the ordinary aaltncBa of the aea j and (hat manj manae 
molluscs can also, by gradually diminishing the ultness of the water, be accustomed to live in freah water. 
See'Comptes Rendus,' May 13th, 1816; 'Annates des Mines,' 1816, vol. i, p. 397, and De la Becbe'a 
' Selection of Geological Memoirs,' 1 324, p. 36. 

' With some exceptions, it is impossible to say of any fossil fish that it did, or that it did not, -belong 
exclusively to the sea, even when it la occasionally associated with marine foRsila, as some of the Old Red 
fishes are in Russia. Many genera of fishea are aa capricious, as to tbe habitats of their species, as tbe above- 
quoted molluscs are. Nor must we foi^et that the stony-scaled and plated fishes of Falnozoic times are now 
best represented by the Bichirs and the Sheat-fishes of existing rivers (Huxley; 'Mem. Geol. Sunr.,' 1861). 

' The association of remains of land-plan ta with the Ettheria is of frequent occurrence. 
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The following Table shows the distribution of the fossil Estheria and Leaia^ de- 
scribed in this Monograph, and the organic remains found in association with them : — 



Gbnus and Spscibs. 



Esih. membranacea, Packt, sp. 



i> 



>> 



E. striata, Munster^ sp. 



>> 



yt 



,»> 



i» 



t) 



» 



iy 



jj 



» 



»i 



t» 



»» 



»> 



»> 



var. Tateana 

Beinertiana 



>» 



>» 



Locality. 



*» 



„ Binneyana 
Beinertiana 



» 



Leaia Leidyi, Zea, sp. ... 
„ var. Salteriana 



»> 



f> 



» 



„ Williamsoniana 
Estheria tenella, Jordan, sp... 



» 



»» 



» 



>» 



99 



>> 



>> 



» 



E. exigna, Eichwald, sp. 

E. Portlockii, sp. n 

E. minuta, Alherti, sp. .. 



a 



» 



»> 



i> 



t« 



» 



>t 



»> 



» 



*9 



>» 



t» 



>» 



*J 



• * 



>» 



>> 



>» 



var. Brodieana. 



>> 



>» 



9i 



a 



E. Mangaliensis, sp. n. 
E. Kotahensis, sp. n. 



E. oyata. Lea, sp. 



E. Marchisoniee, sp. n 

E. concentrica, Bean, sp 

E. elliptica. Bunker 

„ „ var. subquadrata . 

E. Forbesii, sp. n 

E. Middendorfii, sp. n 



Livonia 

Caithness 

Bavaria 

Belgium 

Berwickshire . . . . 

Silesia 

Lancashire 

Lanarkshire .... 

Derbyshire 

Lancashire 

Pennsylvania .... 

Fifeshire 

Lancashire , 

France (Autun) .. 

Schwarzwald 

Lancashire .... 

Lanarkshire 

Saxony 

Russia 

Ireland 

France 

Hanover 

Germany 

Hanover 

Worcestershire .. 

Warwickshire 

Somersetshire .. 
Gloucestershire .. 
Somersetshire . . 
Morayshire 



India 
India 



North America 

Skye 

Yorkshire 

Germany 

Sussex 

South America 
Siberia 



Geological Stags. 



Old Red 

OldRed 

Lower Carboniferous 
Lower Carboniferous 
Lower Carboniferous 
Lower Coal-measures 
Lower Coal-measures 
Lower Coal-measures 
Lower Coal-measures 
Middle Coal-measures 
Lower Carboniferous 
Lower Carboniferous 
Upper Coal-measures 
Upper Coal-measures 
Upper Coal-measures 
Upper Coal-measures 
Upper Coal-measures 
Lower Permian 

Permian 

Permian 

Bunter 

Bunter 

Lettenkohle 

Keuper 

Keuper 

Keuper 

Keuper 

Rhaetic 

Rheetic 

Rhaetic 



Triassic or Rhaetic 
Rhaetic or Jurassic 

Triassic or Rhaetic 

Oolite 

Oolite 

Wealden 

Wealden 

Mesozoic? 

Tertiary? 



AssociATBD Organic Remains. 



Lingula. Fishes. 
Fishes. 



Spirorbis.Fish.Plants.Cypridae. 
Spirorbis. Cypridae. 



• ■ • • • 



Fishes. 
Plants. 

An thracosia. * Plants. * 

Fishes ♦ and Plants.* 

Crustaceans* ( Gampaonyx) . 

Beyrichia. 

Spirorbis. Anthracosia. Avicula. 

Fishes and Plants. 

Beyrichia. Plants.* 

Fishes.* 

Limulites.* Apus. Plants * 

Lingula. Pleurophorus. Lignite. 

Fishes* and Plants.* 
Fishes.* 



Plants. 

Cardiura (?). Plants. Insects. 

Cypridae. Reptiles.* Fishes.* 
Plants.* 

Reptiles.* Fishes.* Plants. 

Cypridae. Fishes.* Plants. 
Insects. 

Cypridte. Fishes.* Plants.* 
Reptiles. 

Plants (Ferns and Cycads). 

Cyrena. Cypridae. Plants.* 

Cyrena. Cypridae. Plants.* 

Ferns or Cycads. 

Fishes (Aspiui). Paludina (?). 
Plants. Insects. 



Marked thus * not in the same seam, but in closely associated beds. 
^ Leaia is a problematical ally of Eatheria, See the Appendix. 
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Some remarks on that subclass of the Crostacea known as Entomobtbaca have broii 
made in my former Monographs on tlie Cretaceous and Tertiary Ostracoda (1849 and 
1866) ; and, to show the place of Esthekia in the Crustacean group, Mr. J. D. Dana's 
classification' is here produced. 

Ci^SS.— CRUSTACEA. 

B 1. Decai-oda. II. Tetkaszcafoua. III. Entohostbaca, 
Suielats. — Entomostrac A . 

Ordo I. Gnathoatomata. 

Legion I. Lopb}fTopoda. 

Tribus I. Cyclopoidea. 

Fam. I. CalBmidec. II. Cyclopoidre. III. Corycceidte. 
Tribfu II. DnplinioidcB. 

Fam. I. Peuiliclffi. II. Daphaidte. III. Polyphemidte. 
IVi'^M III. Cyproidca. 

Fam. I. Cjrpride. 

Suh/am. I. CyprinsE (Cjfprit, Candona). II. Cytlierina. 
(C,«.rr). 
Fam. II. Hnlocypridn. 

Subfam. I. C^vpridiuiiis. II. HnlocypriaR. 
Legion II. Pliyllopadn. 

Tribvt 1. Artemioidea. 

Fam. I. Artemiadne. II. Nvbaliadee. 
TViiw II. Apodoidea. 

Fam. Apodidee. {Apwi). 
Tri/iu* 111. Iiimnndioidca. 

Fam. Limuadidte.* 

Oemu I . Limnadia, Jd. Brongniart. 

2, Cviicus, Judouin. [E/ilAma, ROppell.] 

3. Limuylis, Lom'n {Itedema, Lieviii). 
Ordo II. CormoBtQiuftta. 

Subordo I. PcccUopoda. II. PycuogonoUtft (vtl Araclinopoda), 




Limnadia has the following diagnosis : — " Caput vix rostrifoniie, doi-ao tuberculuin 
pyriforme gereiite. Pedes toti foliacei. Abdomen extremitate appendicibus acuminatis 
quatuor armatum," 

Cyzicti^ [j^'sMerm, RiippellandStraua-DurckhcLm]. " Caput instar roatri productuna, 

' ' Report on Crustacea of tbe United Stales' Exploring Eipedition,' 18.53, pp. 1277, &c. 

3 dpuaitm (in part) of Milne- Ed warda, ' Hist. Nat. Crust., ill, p. 5 13. 

' Audouin, 'Ann. de la Soc. Eutom.,' vol. ft, ' Bullet.,' Feb., IS3?, p. IX ; EilAeria, Ruppell and 
Straus-Durckheim, ' Mub. Senckenberg.' ii, 119, IS37 ; tsaura, Joly, ' Ann, Sc. Nat.,' 2 ser. svii, p. 293, 
1842. 

Dr. Baird has the following obaervBliotis on ibe generic nanje of this animal: "Tkls genua was indi- 
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dorso non tuberculifero. Pedum paria numero fermc 21, foliaceorum. Abdomen fere ac 
in Limnadia/' 

Limnetis, '' Antennae intemae 2-articulatae. Cauda brevis, truncata, appendicibus 
facie inferiore destituta. Pedum paria 12." 

The above-quoted diagnoses relate to the bodies and limbs of the three genera. In 
their carapaces they differ to some extent ; Limnetis and Limnadia having a less perfect 
hingement and little or no umbo, and being generally destitute of concentric ridges ; 
whilst in Eatheria the carapace-valves have a definite hinge-line, well-marked umbos, and 
usually numerous distinct concentric ridges (boundary-lines of the periodic stages of 
growth of the carapace- valves). A reticulate sculpture ornaments the carapaces of the 
three genera ; but in Ustheria this ornamentation is stronger, and often modified by short 
vertical and inosculating bars. 

The valves of Estheria are inequilateral, usually subtriangular or subovate ; the 
umbo being almost always near the anterior end, and the edge of the valve and the 
parallel concentric ridges having a bolder ciu^e posteriorly than in front. Occasionally, 
however, the umbo is almost central and the two ends of the valve nearly equal ; the 
ventral edge of the valve and the concentric ridges having a nearly semicircular cur\'ature. 
There are, however, numerous gradations of form between these extremes; so that I 
cannot see any grounds for a generic distinction being made between the subtriangular 
and the suborbicular forms on account of the relative position of the umbo. 

In three instances I find shortened or subquadrate, or rather suborbicular, forms of 
carapaces accompanying others of subovate outline {E, striata, E. Mant/aliensis, and 
E. eUtptica). This diflference of shape may be sexual, or due to conditions of growth. 

eated by Audouin and Straus-Durckbeim in tbe same year ; tbe former proposing, for tbe species brougbt 
by M. Brayais from Oran, tbe name of Cyzicus ; and tbe latter, for tbat brougbt by Dr. Rdppell from 
Abyssinia, tbe generic name Estheria. From tbe simultaneous publication of tbese two generic names, it 
is difficult to decide wbicb sbould stand ; and M. Joly, apparently feeling tbe difficulty, bas proposed a 
tbird name, taking as tbe type tbe species found by bim at Toulouse, and calling it Isaura, As M. 
Audouin merely indicates tbe genus, witbout giving a description of eitber genus or species, wbilst M. 
Straus details at full lengtb both generic and specific characters, and figures the typical species, I propose 
adopting bis name, and retaining tbe generic name Estheria^ a name originally proposed by Dr. Riippell 
himself.'' 

I coincide witb Dr. Baird's opinion as to tbe propriety of using tbe term Estheria ; and tbe more 
readily, because, aa I have elsewhere stated, I believe tbat in tbe case of appellations invented for groups of 
animals, plants, or minerals, whether they be names of genera, families, orders, or classes, it is not always 
priority tbat sbould determine the general use of such terms, but eitber their adaptability, the preciseness 
of tbeir definition, or other advantageous characteristics, as tbe case may be. Witb " specific " names, 
however, tbe case is difierent ; tbe published name of a species is (or ought to be) not only tbe established 
appellation of a distinct form in nature, but also the registered evidence of the successful labour and acumen 
of its diacoTerer and describer. 
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Dr. S. VmAet moffu b duitor ear^Moe to flw fenule ailm £. Bierosofymifava* than 
the one bekaiging to the mala Hie sqnamr oantfmcxm ■bore idtrred to are rare among 
tihe raborate indmduBli : hdu of the latter oettamljr ben iriut kppear to be ova. 

Of iMwrm tfdaddiim {SMeria ffipot) H- JtAy hm xomariEed that in its young state 
it imdergoee certain soooenTe changei of fbnn, nun or leaa analogous to the perBtst£Dt 
OonditioiH of " JriemM, JSranel^iu, J^m, Daptautt l^rneaUj Cyprii. Limnadia, and 
C^nenM;" one of theae atagea bomg muked hj tbe preaence of a horizonta] Apiu-like 
can^noe^ and otben being aocunponied hj Taried ootlinn oi 0ie cnrapnce-valvcs. Theso 
obaerrationa ahonld nuke ub veiy candhl in the atamination of the ditTcrent forms of 
carqiooea, eapeoaUf thoae fiiond aaaociated in the same set of atzata, and prepare us for the 
poarible ipedfio identity of di—imihr canpaoea. 

Beoent JMi«ri« hare aome ti mea ao thin a eanpaoe that tiwv^ves curl up when dry, 
like honi-ahanngs or flakee of qoilL In othv oaaea, howofer, the valves arc stout enough 
to retain their oonrex ovifivm or Gydadifbnn diqw when diy. Tossil Esiheria also have 
varied in thia leapeot We aometinua find in them mcH» nrietf of ornamentation on one 
and the same ralve than haa been obaerred in sin^ reoflnt ipeianie&s. Possibly, however, & 
doaor examinadon ctf some of the reoent Talvfla might ahow aimilar scries of modified 
Bcnlptnte on individoal apeomena. 

A^boot twenty qiecdea of JMIma are known to occur in the recent state, and six or 
Beren of the two aHied genen XuPMAfia and Limuiu. (See page 6.] These are distinguished 
reapeotivelj either bj diffitrencea in the form and omamfntt^ die carapace, or by more or 
lew important modifioationa oi the limba v other oigana. Oor characterisation of the 
foral Eatheriee must necessariljr be independent of the stnictonl diScrences in the body 
itself; and it is therefore possible that the limited number of species indicated as fossil,' 
and distributed by one and two through the several great accepted geological formations, 
might be somewhat enUj|^d if we set a high value on every recognisable difference m the 
outline and ornamentation of the valves. I have been careful^ on the contrary, to restrict 
myself as far as possible in setting much value on slight modifications in the fossil EaAeruB. 

When the umbo of the carapace-valve is near the anterior end, as is most freqnendy 
the case, we have a resemblance to some of the subtriangular and subovate Biv^ve 
Mdluscs, such as Pisidium, Teliina, &c. ; when the umbo is more nearly central, there 
is sometimes a resemblance to Avicula or Poatdonomya ; and this likeness may be. 
strengthened by the valves of the Uttle Estheria being often wrinkled concentrically, the 
sharp ridges and neat interspaces being replaced by numerous convex ridges, and nearly 
all the original structure lost. Still a trace of the peculiar reticulate ornamentation is usually 
left ; and the superinduced wrinkles are not so evenly convex as is usual in the Amcuiida, 
nor so uniformly marked with parallel concentric striae as is fi'equently the case with 
those shells (see Fl. I, figs. 31, 32, Inoceramua Suessii, Oppel). The valves are rarely so 



. AkRd. Wisa. Mundien,' viii, p. 649, pi. 20, fig. 8. 
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quadrate as in the Posidonomya and Inoceramua ; and neither the wrinkles nor the ridges 
(whichever may mark the valves of the Estheria) are bent off away from the umbo to follow 
the outline of the produced ears of the shell present in most of the AvicuUda, but absent in 
Estheria. Nor is there any trace of furrows or teeth on the hinge in Estheria. 

A general crumpling of the shell of a very thin Avicula or Posidonomya irregularly 
corrugates the whole surface, concentric wrinkles and all ; but in Estherice the true 
ridges are seldom thus interfered with, but rather yield to the transverse pressure by 
taking on an obliquity of direction, leaving the sculptiu^d interspaces to show the 
crumpling effect of pressure. Rarely converted into calcareous matter, the Estherian 
carapaces usually present a delicate, brownish, horn-like tissue, generally with some 
degree of transparency and polish, contrasting with the dull perfectly calcified shells of 
the Aviculiday or their bold wide-ridged impressions, black and filmy, or delicately 
nacreous. In carbonaceous deposits the Estheria often leave only black films or merely 
impressions. In one case a white siliceous (?) substance is found to replace the valves in 
a brown-coal. Sometimes a ferruginous film has replaced the carapace-valves, especially 
in sandstone. 

As the Estheria minuta has been referred to Posidonomya so generally and for so long a 
time, it is highly probable that other little fossils of the same class still pass as Aviculida 
in palaeontographical works and collections. That attention might be turned to these, 
I would point out some figured specimens which appear worthy of special microscopical 
examination. The small shells figured by Pusch (' Polen's Pal8eontolog.,'pl. 5, fig. 14) as 
the young of CatiUus Brongniarti have a strong resemblance to Estheria^ and are the more 
worthy of examination as they are said to come from the clay-beds above the Jurassic 
limestone. Figs. 11 and 12 of pi. 37 of Reuss's ' Kxeideform. Bohm.' are not so 
promising ; they may really belong to Inoceramus Crispii and /. planus^ to which they 
are referred. Some of the fossils figured in pi. 17 of Lynch's ' Report on the Geology of 
the Dead Sea ' might possibly be worth re-examination ; also the Australian fossil figured 
in 'Annals Nat. Hist/ vol. xx, pi. 13, fig. 3. The Posidonomya Wenyensis, Wissman, 
and Avicula ylodulus,Wissm. 'Miinster's Beitrage,' iv, p. 23, pi. 16, figs. 12 and 13, 
from the St. Cassian beds of the Tyrol, should certainly be looked at by a crustaceologist. 
Cardinia nana, deKoninck, * Anim. foss. Terr. Carb. Belg.' p. 71, pi. 1, fig. 6, is another 
little shell to be examined. In the ' Geognostische Skizze der Umgegend von Ilmenau 
am Thuringen Walde' (Zeitschr. deutsch. geol. Gesell. xii, 1860), Herr Karl von Fritsch 
remarks (p. 144), '* Near Goldlauter, not far from Ilmenau, some beds are nearly full of 
C. nana. These flattened shells remind one of the Triassic Posidonomya minuta, Bronn. 
Perhaps it is the same shell as von Gutbier mentions in his * Versteinerung. des 
Rothliegendes in Sachsen/ p. 7." 
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1. Erbuu UHBmAVAOU, JPadkt, cp. FL I, fi^ 1 — T. 

p.Mt. 

Awmu mnuMou, AmU. Ihr Pww w d w Uk !■ Mriwj^ 1849, p. 44. 
fouDoiioiiM. MMoimnoi*. PflBJU, UAw DiwKMindtii o%)ftiiai, isa2, p. 2fl t uul 

Der Dnpo. Kalk. IMuid, Zud edit., 1859, 
p.44.«g.7. 

— aeaoM, XKfaryo. O w g ^wtiM h t Emt» dn OMnntmralB tod Pet«nburg, 
IBH. 
BMaBIV,JSkv«< Jmm. QHK.Jiwn.aML80A«.18UkTDl.zii,p. 376, 
t gqwPOllli. woo** Cgtfpyf). r— gihiirww O lo p c rt w A . tDterauch. niittl. G< 

BiiiilliiU 1863, p. 73. 
EfVHiiu UVMeuMtanAtAt Aycrf Jmm. Qnut. Joan. ChoL Soc, 1S59, rol. xv, p. 

4M, »nB*e«t^ Ig. u, c, .^ (p. 408). 
AmrBU KunmuiAOU (PadU.), Pwmiir. HoaognqphM whar die SAurodipteriaen, &e. 

i8«v ^ IT. 
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Thii gpeam oooon both in SooUand (CaitluKit) and in SoanftJ 
when). 

I shall describe the Scottish specimens ftrst : — 

ralves sabquadrate, occasionally somewhat oblong in form, 1^ majority being about 
l-6th inch long and l-8th inch high, whilst some are as high as long. Fiessure, howew, 
has interfered with the contours and proportions of many of these valves. The hinge-line 
is straight ; the generality of the valves have the anterior and posterior edges fbrnung 
sharp angles with the dorsal line and passing vertically with a slightly convex outline to 
the boldly rounded ventral border. In this case the umbo is distinct ; almost, bat not 
quite, in the middle of the dorsal line ; and bordered by a triangular depressed, but not 
produced, ear on either side; the valve resembling somewhat that of a miniature 
Potidonomya, or upper valve of an JvicHlo-pectea. 

The surfiuie is wrinkled, by about 18 to 20 concentric, rounded, closely set wrinkles, 
uniform with the outline of the ventral border and extremities of the valve. The wrinkles 
are coarsest near the umbo, their starting point, and they become finer aa they approach 
the edges of the valve. 

Under the microscope, between the broad wrinkles are seen, here and there, thin sharp 
ridges lying in the narrow furrows ; and the patches of the outer surface, here and th^e 
retained, are seen to be of a dark-brown opaque substance, exhibiting on and between the 
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flagstone, slightly micaceous^ somewhat varying in tint and hardness. They usually 
appear to have a superficial smoothness or even gloss, and often a light-brown tint^ with 
some degree of translucency. But the substance of the valve flakes off readily, leaving a 
film on each of the two surface-planes in a split stone ; and it is comparatively seldom that 
a valve shows its real exterior ; for, though the surface may sometimes come away £rom 
the stone in splitting, and leave a clean cast, yet an outer flake of the valve seems nearly 
always to have fallen away with the shock of the blow; and the sandy nature of the 
matrix is too coarse to retain traces of any very fine microscopic sculpturing in the cast or 
mould of the surface. Something like a regular sculpturing appears on some specimens, 
as we see in fig. 5 ; but this is too much interfered with by the pressure of the sand- 
grains to be taken for the true ornament. 

In the Kirkwall specimen the valves are pyritized ; but those from Caithness retain 
their brown homy tissue, although the outermost surface is seldom preserved, and only in 
little patches on some valves. From this circumstance it is very difficult to form a correct 
diagnosis of the species ; for the superficial ornamentation yields important specific cha- 
racters in this genus, and in this case it cannot be satisfactorily studied. 

Mr. C. W. Peach, of Wick, has favoured me, at my request, with the following notes 
on the geological distribution of the Estheria membranacea : — 

" The first place where they were discovered was Pickoquoy Quarry, near the Peerie 
(Little) Sea, at Kirkwall. I have got them there in situ. They are found in a thin bed,^ 
and lie in great quantities on the surface-planes, never to any depth, but just, as it were, 
interleaved. Here, as well as at all the other localities, they are accompanied by scales of 
fish and pieces of bone (of Dipterus, &c.). 

" They occur also at Marwick Head, near Skaill, Orkney ; and were found there first 
by Mr. W. Watt. In 1857, I found them in a new locality in Orkney, at the farm of 
Chumley, between the manse of Sandwick and Stromness, in a small quarry opened to 
build the farm-house and buildings there. The matrix is coarse, rather soft, and pale-blue, 
but makes good building-stone. They were rare, and were accompanied with a few fish- 
scales, probably of Dipterus. 

"At Thurso East, Mr. Dick has got them near the castle-residence of Sir Greorge 
Sinclair, Bart. I have also seen them in situ there, but few fell to my lot. I saw por- 
tions of fish remains near them. Mr. Dick has also got them in great quantities at Murkle 
Bay, between Thurso and Castle Hill. 

** At Castle HiD, under the house of Mr. Traill, M.P., they are very abundant (first 
found by Dr. Sutherland), in a good building-stone, of a similar colour to that of Thurso 
and Chumley — pale-blue, and soft to the touch ; as also at Kirkwall, &c. At Castle Hill 
they are not in thick layers, but interleaved, and occur with Fish-remains and Coprolites, 
lying amongst and on them. Near this place, about 10 feet above the Estheria-beds, are 

1 Scarcely half an inch in thicknesB, according to Hugh Miller ; see his dcBcription of the quarry, 
in * The Cruise of the BeUey,' 1858, p. 415. 
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beds of limestone, varying from 2 to 6 or 8 inches in thickness. These are composed 
ahnost entirely of fragments of bones and scales of fishes (some 2 inches in length, others 
smaller), cemented together by carbonate of lime, which, when pieces of the rock are steeped 
in dilute acid, is dissolved out, leaving the fish-remains standing in relief. 

*' A small greenstone-dyke passes through the Estheria-beds ; and not far distant the 
rocks have been disturbed, and a great bed of bituminous shale occurs, which bums with 
a bright white flame, and smells like fish-oil. The greenstone-dyke is not above 2 feet 
wide ; it does not appear to have disturbed the strata. I have found other such dykes 
since, near John O'Groat's and the Island of Stroma ; and I find that these must have 
broken through after the flag-beds had become consolidated, because in the two latter 
places portions of the flagstones are enclosed in a breccia-like state in the trappean 
matter. 

" Near Wick, I have met with limestones similar to those above mentioned, enclosing 
fish-remains, which, however, are much smaller than those in the limestone of Castle Hill. 
Some are very minute, and, where the rock has been exposed to the weather, show thin 
fine lines of yellow in the broken edges. All these beds take that colour wherever exposed, 
although they are bluish or dark grey when first broken. If put into acid, they soon 
become yellow. I believe that I have the Estheria also with these broken fish-remains at 
Wick. Some of these thin beds of broken fish lie nearer the Estheria-beds at Castle Hill 
than the thick beds which I mentioned. 

'* All the Estheria-beds that I know are amongst the flag-beds of commerce ; conse- 
quently, according to Sir R. Murchison's 'Siluria' (pp. 283, 482, &c.), they are in the 
middle formation of the Old Red Sandstone. 

" Sir R. Murchison mentions them as being found in Shetland. A little shell-like 
fossil that I got on Sumburgh Head was much like one." [C. W. Peach, January 28, 
1861.] 

Mr. John Miller, F.G.S., of Thurso, has also supplied me with information respecting 
the local occurrence of these little fossils. He says — 

" The Estheria membranacea was discovered by Mr. Robertson, of Inverugie (Elgin), 
in a quarry at the Peerie Sea, near Kirkwall, on the mainland of Orkney. The Orkney 
Islands are a prolongation of the Old Red Sandstone of Caithness, possessing a well- 
marked development of the triple arrangement characterising the Old Red series of the 
north-east comer of Scotland, as shown by Sedgwick and Murchison more than thirty 
years ago, and since confirmed by Sir R. Murchison in his various memoirs on the subject. 
The Eatheria occurs in the middle member of the series, or the great fish-bed. Hugh 
Miller figured it as a moUuscan shell in his well-known work, the ' Old Red Sandstone ; ' 
and shortly after that book was published Mr. Dick found the Estheria in Caithness, at 
various localities between Thurso and Murkle Bay, in the clifis and shelving rocks of the 
sea- coast. I afterwards found it in the Brownhill Quarry, a little to the south-west of 
Thurso; and Mr. Peach has since found it at Castle Hill. From this last locality to Thurso 
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k flibont at ibOm. laCmSmem, mmOtkntf, it is only fnand in tbe middle member 
■f jQ» (Hd Bed SaaiUoDe, iwnfiitiiil wHk JdBrolepis, Gxrostem. Dipteri'*, Diploptem', 



"Of thevoCiodnngeflf flu JMni i* it ■ difficult to speak, as all the localities in 
'CltiftfiW,aflidBdtodbwi^«Bhi^^kA>fciddle member of the Old Red series: if. 
howevoiV'^iMBM mm Cf—d lonr down ia Ibis middle group, I venture to auticiiiate 
JJMtthe JMj i 'w owidttiBfaefcwk l^ wflie— c minera) conditions (calrareo-ai^illaoeous 
ditaiM,) pnat almost from the top to tta: bottom of that 
p in r dlhlMiM . MWiwuiMriif J bf tiH HBe cbaractenstLc famia of Fishes, their scales 
1 thmril^iiil the etilte a gnet ■bundanoo ; and, as the Ila/Aeri^ hare (^ti 
i of Dli*fani^ I thilft it probable that many of those supposed 
■calee majr tam oat to be the cmpeee-Tehee of tbe little Crustacean under notice." 
^ Hmxu, VOnaKf 4, 1661.] 

Tbm apematma ti flegrtoi^ henag SUitria mewbraaacea, that I have seen are 
w foBoirs— •!. A Uidc, nuoMeoii^ fli ifrgn « i t d flagstone, having a grey streak, and 
: Ae Erikna mbn aumcrous, pyritous, iridescent under the 
gaotnoB of dw audMie-oniament; accompanied with a coprolite- 
leokiiig tedf. 2. ftom Itiaao BmW * gnenish-grey micaceous flagstone, sbghtl; 
adoannM; ihe ^ibee aanmoai^ pnieniag their tissue, but crumpled and broken. 
S. Prom MmUe Bi^. greenish-gRy, micsaoeoaB, catcareo-argillaccous flagstone ; the valvea 
mmwiriiM, rrtiiiiiiig hcnud'ttaD pcctHUof tfceir surface. As Hugh Miller has already 
eheerred,-' ifae Kihci d» ndt !» the moit pnt lie thinly and evenly scattered over the 
bedding planes of these hud laminated mudatanes, but are clustered here and there in 
dneldy aet groups. 

The valves occaaitmaDy retain th^ Bnbstance, and are then brown, opaqoe, and 
rugose ; usually, however, a thin, smooth, shining, light-brown, horn-like film is all that 
remaina. 

Though the majority of existing and fossfl Esikcrite have more or Leaa oviform cara- 
paces, with the smbo situated at or near the antero-dmsal angle, yet the positioa of the 
mnbo at or near the centre of the dorsal line (as in E. met^runaeea) is not fivdgn to this 
genus ; for S. Bi^opi, Baird (' ZooL Proceed; 1850, p. 232, Annnlosa, pi. 03, fig. IX 
frcan India has this condition ; and S. eoneetUnca, Bean, sp. (PI. Ill, figa. 13 — 17) may 
be laid to stand in the Bane category. 

In July, I860, idi. J. W. Salter showed roe some spedst^iB (&om Rinua) of light- 
grey, very finely grained arenaceous day, containing an Eitkeria apparently identical 
with E. membranacea, labelled " Asmuaa membranacea, R. Padit ; with traces cX. Lii^ida 
bicarinata' Kutoiga ; Kokeidmsen." Br. Pander has also favoured me with some specimuis 
from Kokenhuaen. Hiese are identical with the Ea&erim firom Caithness. 

1 'Cmiseof theBetay,' p. 415. 

* JAngvla bicarinata n figured md dneribed by Katorgit, in hii ' Beitriige snr Geognmie vnd 



ESTHERIA MEMBRANACEA. 19 

The Livonian specimens are well preserved in their impalpably fine-grained matrix ; 
they are much flattened, of a dull honey-colour, and beautifully neat in their graceful 
outline and their deUcate concentric ridges (PL I, fig. 6). Like the Caithness specimens 
(PL I, figs. 1—4), they are almost symmetrically semicircular on the front, ventral, and 
liinder borders, and straight along the whole dorsal line, except where the umbo slightly 
protrudes somewhat in front of the centre. The outline is somewhat quadrate, with a slight 
obliquity, due to the eccentric umbo being the starting point of the conforming concentric 
Tidges. The fulness of the curves of the ridges and of the ventral border are somewhat 
liindwards ; the ridges being closer together on the anterior than on the posterior portion 
of the valve. 

The well-preserved condition of the carapace-valves enables us to recognise about 
thirteen concentric ridges ; and in some specimens a few fainter intermediate striae are seen 
tinder tiie microscope. The coarse rounded wrinkles of the specimens in the Caithness 
sandy flagstones are the rough modifications of this deUcate structure ; either the ridges 
l)eing squeezed up and distorted, or, in some cases, the intermediate hollows having been 
swoUen up by the wrinkling pressure of the sandy matrix (figs. 2, 3, and woodcut, p. 22). 
In the Livonian specimens, the interspaces between the ridges appear to be delicately 
sculptmred with faint transverse wrinkles (fig. 7). This is in strong contrast to the coarsely 
granular appearance of the Caithness specimens (fig. 5), which have probably been 
impressed with the sand-grains of the matrix. 

Jsmusia membranaceay Pacht, is mentioned by Dr. Ch, Pander in his memoir 
*Ueber die Saurodipterinen, Dendrodonten, Glyptolepiden, und Cheirolepiden des 
devonischen Systems ' (St. Petersburg, 1860, p. iv), as being found in a greyish, 
laminated, calcareous marl, with intercalated grey and bluish clays, both full of Devonian 
fish-remains, on the River Torgel, in Livonia ; but 1 was not aware that it had been figured 
and described until I received Dr. Ch. Pander's communication in November, 1861. (See 
p. 21). Of Kokenhusen, the locality above mentioned for A, membranacea, we have the 
following particulars in the * Geology of Russia,' &c., by Murchison, De Vemeuil, and 
Von Keyserling (p. 51) : 

" The picturesque rocks in the environs of the Castle of Kokenhusen [in Livonia] 
particularly deserve notice, not merely on account of the thickness of the vertical section^ 
(speaking, of course, by comparison), but specially because the beds contain Ichthyolites. 

Puleontologie Dorpate,' &c., 1835 — 37 (•Verhandl. d. min. Gesellsch. zu St. Petersburg,' 1846, p. 110, 
pi. 7, fig. 1 2) ; and is alao described in Eichwald's ' Lethsea Rossica,' livr. 6, p. 92 1 . It occurs in the Old Red 
Sandstone series, nearDorpat, in Livonia, on the borders of the River Ored^ge, near Gatschina, and in the 
micaceous argillaceous limestone co-ordinated with the Old Red Sandstone, at Sivoritzy, near Gkitschina, in 
the Government of St. Petersburg. lAngula also accompanies Holoptychius and Pterichthys^ in Devonian 
marls and sandstones, underlying the Coal-measures, in the Gouvemement Nowgorod, on the Prykscha, near 
Sdierechowitschi. (G. von Helmersen, 'M6m. Acad. Imp. Sc. St. Petersb.,' vol. iii. No. 9, p. 22, 1860. 

1 In the Index to the 'Geology of Russia,' &c., the word "vertical" before "Devonian beds con- 
taining Ichthyolites" should be erased, as the beds are almost horizontal. 
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The little River Fehrse, which there empties itself into the Duna, rons in a deep gorge, in 
which many beds of impure concretionary limestone are seen to alternate with counes of 
calcareous shale or marl. These alternating strata, occupying a thickness of about 100 
feet, repose on a band of arenaceous limestone, distinguished by impressions of facoid-Iike 
or polypiform bodies, and beneath it is a bed of concretionary limestone with maiiy lime- 
stone, in which are remains of Ctenacanthm serrulaius (Ag.) and Osteolepia, &c., both iA 
which genera occur in the Old Red Sandstone of Scotland/' 

The marls of Eokenhusen are referred to by Col. G. von Helmersen, in a work oa the 
geology of the central parts of Russia.^ 

At p. 71, he says : — " The Devonian formation towards the east (as fiur as is known to 
me) consists of the same dolomites, calcareous beds, and marls, as occur near Kokenhuaen, 
of which on the Schelon only the lower member is conspicuous, and particulariy the marls 
are much developed/' The marl, he says at pp. 72 and 73, is " one of the lowest beds 
of all the Devonian calcareous strata ; it is characterised at places by Spirifer Anos9ofi^ 
8p. Jrchiaci, Orthia creniatria, MurcAisonia^ Euomphalus Voroneienais^ corals, and some 
few fish-remains. On the Dwina, a similar bed appears to correspond with this blue 
marl ; it contains, besides very numerous fish-remains, only Lingula Hcarinata and 
Poaidonta (ruffoaa, Eut.). It rests immediately on the sandstone of the Devonian forma- 
tion, which, so largely developed in Livland, is altogether wanting on the Don and 
Woronesh.'' At pages 41, 44, &c.. Yon Helmersen also gives sections seen at Msensk, 
Jefiremow, &c., where the marls are intercalated with limestone, and rest on a limestone 
that has Spirifer Anoaaoffi^ Serpula^ Nuciday corals, and some fish-remains. 

On the River Torgel, in Livland, Dr. Pander found that the hard white sandstone, used 
for grindstones, contains fine remains of Aaterolepia (Pander), and that the overlying 
bluish marls and clays contains scales and teeth of Osteolepia, Dipteruay and Glyptolepia^ in 
company with the Aamuaia memhranacea of Pacht. ' Ueber d. Saurodipt,' &c., 1860, p. iv. 

Through the kind intervention of Col. G. von Helmersen, I have been favoured with 
the following bibliographic history of Aamuaia memhranacea^ drawn up by Dr. Ch. 
Pander, the eminent palichthyologist, who has taken much interest in this species, has 
himself recognised its crustacean character, and has courteously favoured me with some 
specimens from Kokenhusen : 

^ ' Geognottische Unteraachangen in der mittleren Gouyeraements Russlands, zwischen der Diina and 
Wolga, in der Jahren, 1850 und 1853, auBgefiihrt von G. v. Helmereen and R. Pacht.' [Including R. 
Pacht's ' Geognostische Untersuchungen zwiscben Orel, Woronasch, und Simbirsk im Jabre, 1853.'] 
Herausgegeben von G. v. Helmersen. Gedruckt auf Verfiigung der Kaiserlicben Akademie der Wissen- 
Kchaften. ('Beitrage zur Kenntniss des Russiscben Reicbes und der angranzenden Lander Aaiens,' 21. 
Bancben.) 8vo, St. Petersburg, 1858. 

In tbis work are included some of the results of the labours of that promising young geologist and 
^traveller, Raimund Pacht, above named, who, we regret to learn, from Col. von Helmersen's Introduction 
the *Geogn. Untersucb.' died in 1854, at the early age of thirty-one. 
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"In the marls near Kokenhusen on the Pehrse, which lie on the lowest Devonian 
sandstone, form the lowest member of the Devonian limestone, and are particularly rich in 
the remains of Osteolepia, I}iplexiis, AsterolepiSy &c., occur little bivalves, often in immense 
quantities, which Eichwald, in his ' Geognosie von Russland,' published (in the Russian 
language) in 1846, p. 339, referred to Po^idonomya. 

*'Pacht, unaware of this determination, formed of these bivalves a new genus, which he 
called Jsmusia ; and the species, on account of the thinness of the shell, he called menibra- 
nacea ; * Der devonische Kalk in Livland,' 1 849, p. 44. 

"Afterwards, finding that this animal had been already referred to Posidonomya, he 
gave up his new genus, in his memoir * Ueber Difnerocrinitea oliyopHlus/ 1852, p. 26, and 
kept the name Poaidonomya. In the same year this species appeared as Posidonomya rugoaa 
in Kutoi^a^s ' Geognostische Karte des Gouvernements von Petersburg,' and as Poaidono- 
mya membranacea in Pacht's new edition of his * Der devonische Kalk in Livland,' 1859, 
p. 44, where it is accurately described, and illustrated by fig. 7 on the plate accompanying 
his memoir, but not with exactness. 

" On account of Rupert Jones's researches on Estheria minuta in 1855, by which I 
was made aware that Posidonomya minuta of the Trias is a Crustacean, I examined 
carefully under the microscope this so-called Posidonomya, and found clearly that its tissue 
corresponded, not to that of the Acephala, but to that of the Crustacea, I considered, 
however, judging from its outer form, that this creature could not be allied to Estheria, 
from which it differs by its straight hinge-border ; and I was therefore uneasy in retaining 
for it the name given by Pacht. In this mind I have treated of Asmusia membranacea 
as a Crustacean, and not as an Acephalous Mollusc. 

" This animal is clearly identical with that figured by Hugh Miller in his ' Old Red 
Sandstone,* pi. v, fig. 7. Should this be the case, it would, as I have formerly indicated, 
contribute much to the correlation of the Caithness shales, so rich in fish-remains, with 
the marls of Kokenhusen, which have an equally rich ichthyological fauna."^ [Christian 
Pander. ^. 1861.] 

Asmusia membranacea from the sandy clay of Kokenhusen, is the same as the 
Estheria from the harder and more coarsely grained flagstones of Caithness. In the fine- 
grained deposit of Kokenhusen, the shell is very thin and of a light amber-colour, and 
being much less affected by the pressure of sand-grains, though often much crumpled, 
exhibits here and there faint traces of a regular ornament of a vertical wrinkly reticulation 
between the ridges (fig. 7). Owing to the difference in the matrix and mode of preserva- 
tion, in the Russian specimens, the thin upstanding concentric riblets, are better preserved 
than in the flagstones of Caithness, and therefore form a prominent feature, which in the 

^ A neatly ezecuted sketch, in water-coloura, of the Kokenhusen fossil has heen kindly communicated 
to me by Dr. Pander (through Col. von Helmersen), agreeing very closely with our fig. 6 (drawn under the 
eamera-lucida), but showing eighteen, instead of about fourteen ridges. The sketch also indicates the 
shorter and the longer yarietiea of form, such as we have observed among the specimens from Caithness 
(compare figs. 2 and 3). 
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FOSSIL ESTIIERLE. 

other case is replaced hy a niodificntion of the ritlges ami broad intervening ftirrows, trhicli 
are squeezed tip into rotmded wrinkles (see woodcut, fig. 1). 

Not being as yet able to discern any essential difference between the 
carapace-valves of the recent Esiherim and tlie fossil from Kokenhusen 
lid from Caithness, I do not think that the generic term "Asmusia" is 
reqnired. 

I cauiiot find that the tt^rni " incmbranacea" {belonging to a Wealden 
C^clm) has l)fcn specifically applied to an Estheria of the Wealden, 
though often misapplied in collections ; and I cannot substantiate the 
remark I made on that point in 1850 (' Quart. Joum. Geol. See.,' vol. xv, 
p, 406). The terra " niembranacea " remains, therefore, for R. P&cht's 
species before ns. 

Habitat of Estheria me^nbranacaa. — In tlie Estherian flagstones of 
Caithness we have no evidence of any marine characters, nor does their 
being associated with some thousand feet of sandstones and conglomerates 
render it impossible that they themselves should have been formed in 
fresh or brackish water. The occurrence of the fishes of the Old Red 
series of Caithness in Russian deposits with marine shells does not neces- 
sarily prove the marine nature of these Fishes, which may have had fresh- 
water habitats, but have been hurried out to sea by floods ; or, indeed, 
may have lived both in salt and in fresh water periodically. On 
the other hand, the "traces of LiiiffMln bicnri/irtta," in the Estherian 
sandy clay of Kokenhusen, point, at first sight, towards niiu-ine conditions. 
They may, however, have been "derived" foesils — fragments washed oat cS some older ^imift* 
tion ; or the Estheria may have been brought by flood or firohet low down the old estOBiy 
towards the habitat of the Lingidm; or the lAnfftUa may have had t^mporaiy lodging 
there whilst the sea held the estuary at times ; or they may both have lived in braokxA 
water : for we shall find further on, in the history of lAftgtda tenuistitna of the Huscbdkalfc, 
some evidence of its having become subjected to such conditbna. The aame ms^ be. said 
for the fish-bed, with lAngtia and " Foeidonia," on the Dwina, mentioned by fiolmdeMn 
(see p. 20). 

On the Toi^ (p. 20). fishes only are the associates of t£e "'AsmuaiBj'' and thaM 
cannot be regarded, in the' present state of knowledge respecting them, aa direct en^nu 
either of the freshwater or t^e marine character of the deposit In &ct, their existing 
congeneis, whether Polypterids or Silurids, aflect lakes and rivers. 




Note. — Sidcb Mr. C. Puch wrote to me in 1861 on the subject (p. 17), he has found Etlheria mem- 
broHoeea in three other quarries in the pariih of Wick. The first is near the blacksmith's shop, Kilmiter ; 
tlie second it about a mite beyond this ; aod the third is near the halfway-house between Wick and John- 
o'-Groats. The distance between the first and last quarry is at least Tour miles, and this not in the line at 
strike of the beds. Diptenu, Diploptem*, OiteaUpit, Glt/ptolepii, and Coeanlau, with laud plants an 
also found in these quarries. 
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2. EsTHERiA STRIATA, Munstev, sp. PI. I, figs. 8 18. 

Sanguixolabia striata, MuMter and Gold/uss. 1826, Petref. Germaniae, II, p. 280, pi. 159, 

fig. 19. 
Cabdiomorfha striata, De Koninek, 1842, Anim. Fossil. Ter. Carbonif. Belgique, p. 105, 

pi. H, fig. 9, a, b, c. 

Amongst the many fossil Bivalves of the Upper and Lower Carboniferous strata 
there are several that more or less resemble small Unios ; and these have been subjected to 
much change of nomenclature. One of the smallest and thinnest of these, usually repre- 
sented by a mere impression, though occasionally a film of carbonate of lime has replaced 
the shell, is Sanguinolaria striata of Miinster, from the Mountain-limestone series of 
Regnitzlosau, near Hof, Bavaria. This was figured and described by Goldfuss ; and again 
described and illustrated by De Koninek, who found it in the carbonaceous shales of the 
Mountain-limestone of Vise, Belgium. Being able to recognise the umbonal area of the 
closed valves,^ De Koninek referred this fossil to his genus Cardiomorpha, 

I have seen numerous specimens of this fossil from several localities, and from different 
horizons of the Carboniferous system of strata. Frequently they appear as conspicuous 
black and shiny impressions on the dark-coloured shales ; sometimes they are obscure and 
dull ; not unfrequently there are compressed casts of the bivalve ; occasionally the thin 
shell has been converted into carbonate of lime ; or a rusty film may sometimes represent 
the shell ; usually the two valves have been only slightly displaced (PI. T, fig. 9). The 
very numerous concentric striae on these fossils is a striking feature ; also the absence of 
relatively large, concentric, rounded ribs among these striae, though some of the latter 
stand out stronger than the others, and at nearly regular distances apart (figs. 10, 12, 14). 
Compared with those shells of small Jvicula, Postdonomyay and AntAracqptera,^ that have 
been wrinkled by pressure, the fossils under notice characteristically differ, by being less 
subject than the former to coarse and irregular transverse wrinklings. In one instance (in 
the shales fix)m Lammerton, Berwickshire) we have some trace of structure in the film 
representing the shells (figs. 16, 17) ; by this fact, together with the Estherian character of 
the crowded striae (a feature not unusual in Eatheria ; see PI. II, figs. 28 — 31 ; PI. Ill, figs. 
6, 18, 23 ; PL IV, figs. 1 — 3), I am induced to regard these little fossils as remains of 
Sstheria ; and their tenuity, their gregariousness, and their association with fish-remains,* 

^ De Koninek states that he saw the " hinge :*^ I doubt that he means the hinge itself (which is said 
to be edentulous in Cardiamorphat having only a narrow ligamental furrow, and an obscure internal 
caitihige-groove) ; but he probably refers to the collocated umbos represented in his fig. 9 b. 

' Mr. Salter's name for the Myalina of his " Notes on the Fossils of the Iron-stones of South Wales," 
'Geol. Surv. Mem.,' 1861. 

' The occurrence of Bivalved Entomostracans in company with fish-remains is frequent in the fossil 
state, and agrees with the known habits of these animals. The Entomoitraca, like other Crustacea^ act as 
scavengers among dead molluscs and fishes ; and are an important article of food to many fishes. 



favour this view. Moreover, Ibere are smaller Estheric^ in the Carboniferous strata, show- 
ing their chariuiteristic features (PI. 11, figs. 39, and PI. V, figs. 1 — 7) more clearly, just as 
the small Eslheria elliptira of the Wealden (PI. IV, figs. 6, 7} exhibits a sculptured 
ornament, whilst the larger specimens have the surface obscured by thickly set striae (figs. 
■1 — 5). E. Klriafa, also, like other Estheria, has subquadrate individuals (see p. 11). i 

'I Estheria striata may be thus characterised : I 

Carapace-valves thin, nearly oblong, but somewhat higher at the posterior third than i 
anteriorly ; umbo distinct, placed fonvard, being situated at the autero-dorsal angle, 
beyond which the convexity of the anterior border projects but sliglitiy ; posterior border 
boldly roimded, usually more or less elliptical and oblique; ventral border gently and 
obliquely convex. Tiie surface of the valves presents numerous concentric wrinkles (30 
— 50 or more), some of which appear to be the raised ridges usuid in Estherite, and the i 
others arc due to finer intermediate stria? (figs. 10, 12, and 14). TTie surface is frequently I 
found to be wrinkled transversely (as in figs. 10 and 14) with very delicate corrugations 
crossing the concentric ornament, and due to mechanical causes. Coarser wrinkles, also ■ 
due to the ei-urapled state of the fossil valves, are often seen (as in fig, 12) ; the latt^r 
seem to affect the inner portion of the shell, which (as we see by figs. 16 and 17) some- 
times shows a cellular appearance analogous to the reticulate structure of crustacean shell. 
This reticular tissue is found freely dispersed on the shale from Laramerton, over some 
portions whei'c but little other trace of the Estherian valve itself remains. Where the 
boundaries of (he meshes make strong lines parallel with the concentric lines of growth of 
the shell (as in fig. 17), the fine intermediate striie of the surface would probably be 
stronger thnn where the reticidation is irregular, as in fig. 16. 

OiE. sfriaia I have seen numerous specimens from several different localities ; namely, — 
1. From Lammerton, Berwickshire ; in bituminous shales belonging to the Mountain>1ime- 
stone series. 2. From the LanarkBhire coal-field (in canael-coal). 3. From Silesia, iv 
carbonaceous shales of the liower Coal-measures. 4. From two places in Lancashire, in 
cannel-coal of the Middle Coal-measures, and in bituminous shale of the Lower Coal- 
measures. 5. From near Chesterfield, Derbyshire', in carbonaceous shale of the Lower 
Coal-measures. 

Differences of outline are to be observed among the various individuals ; and some ol 
these variations appear to be limited to one or other of the groups of specimens from the 
five localities mentioned. It is convenient, therefore, to seize these distinctions, slight as 
they are, and certainly not of specific value (nothing of the body and limbs of animals 
remaining to help our judgment), and make them serviceable in the recognition of the 
several very similar forms of cai-apace from widely separate places, and from at least four 
distinct horizons in the Carboniferous group of strata. 

^ Ab the smaller (pecimena are not found in company with the larger E. tlriala, I have kept tbem 
■pecificftlly apart. Were it otherwiie, no diatinction of great valoe could be euily described, and they mil^t 
be regarded m young forma. 
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EsTHERiA STRIATA, Var. Beinertiana. PI. I, figs. 11 — 14. 

Inch« Inch. 

Height of ralvc. i K^^^^^^^ 3 ^ 5^ ^^ ^ ^ ,^ ^ Height V» ] Proportion 2 to 3. or 1 : 1|. 



Length, about ^ ) 



LeDgth nearly f ) 



Carapace-valves obliquely subovate ; posterior half much higher than the anterior ; 
postero-ventral angle produced, with an oblique elliptical outUne. 

This is very similar to the figures of Estheria (Cardicyinorpha) striata given by Goldfuss 
and De Koninck. 

1. Figs. 11, 12. This specimen is in hard black shale from Shaly Brow, not far from 
Wigan, and near Rainford and Billinge, Lancashire ; collected by Mr. E. W. Binney, F.R.S., 
F.G.S., at the pit's mouth (see page 29, for the position of this shale in the Lower Coal- 
measures). 

2. Figs. 13, 14, are taken from specimens crowded on the surface-planes of a dark- 
coloured, hard, stony shale, belonging to the Lower Coal-measures, and from the 21st level 
of the Rudolph Pit at Volpersdorf, near Neurode, in the Duchy of Glatz, Silesia.^ l^ese 
Estheria^ from the lowest of the Silesian coal-beds, were found by the able geologist and 
botanist, Dr. Beinert, of Charlottenbrunn, who has carefully studied the Coal-measures of 
Waldenburg and Glatz ; and they were communicated to me by our mutual friend, Dr. 
H. B. Geinitz, of Dresden, in 1859. 

3. This variety has also been found by Mr. Binney in Mr. Hulton's cannel-coal, at Hul- 
ton Lane-ends, near Bolton-le-Moors, Eatheria lying in numbers on one surface-plane ; 
and fragments of a similar shell have been found in the cannel-coal at Moss House, two 
and a half miles S.W. of Bolton (Mr. Salter). I have also seen, from Mr. Binney 's coUec- 
tion, this Estheria in cannel-coal from Ince, near Wigan, on two surface-planes two inches 
apart. According to Mr. Binney, it is always associated with remains of Fishes of the 
genera MegaHchthys^ Bhizodus, Holoptychiua^ CcelacantAus, and Palaoniscus, as well as of 
Placoid Fishes. Mr. J. Rofe, F.G.S., also has given me a specimen of Wigan cannel 
containing a band of this EstAeria, associated with a Fish-tooth. This specimen was from 
the middle of a two-foot bed of cannel, the top of which is covered by a layer of Fish- 
remains, about an inch thick. In this instance, some of the carapace-valves are represented 
by very thin films of whitish carbonate of lime, having the striated pattern of the impres- 
sions. 

4. Another occurrence of this, or a closely alUed, variety is indicated by a specimen of 
cannel-coal (bearing numerous Eat/ieria on one surface-plane, and grey fish-scales on another, 
half-an-inch distant), from Carluke, Lanarkshire, which was collected by Mr. Binney, on a 
pit-bank, where a coal lying just above the Mountain-limestone series was being w6rked. 

^ Some of the coal-beds of this district have been folly described by Beinert and Goeppert in the 'Nat. 
Terhtnd. Holland. Maats. Wetens. Haarlem,' ?ol. t, part 2, 1849. 

4 
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ESTHEEIA STEIATA, VaT. TaTEANA. PL* I, figS. 15 — 18. 



Inch. Inch. 

Height of Talye, 

Length 




' !i[Proportion 2 to 3, or 1 : 1^ . "* , *?[Proportion 5 to 7. or I : 14—. 

■ • V) I Length f|) *^ ^^ 

Height. ne«-ly i, i°«J>|p„portion 11 to 14. or I :1 +. 
Length, more than -/& >» ) 

Carapace-valves nearly oblong, but higher at the posterior third than anteriorly, boldly 
rounded behind with a semicircular outline, obliquely rounded in front. Fig. 18 repre- 
sents a shorter carapace than fig. 1 5 ; and some appear to have 
Fig. 2. y^^^^ q^q^ shorter, and of a more rounded form, than this. We 

Sketch of a whguadrate jj^yg ^ corresponding occurrence of oblong or subovate, in company 
tndtmdua of st ena ^^^ subquadrate, forms of Estherian carapace in the case of 

stnata, /rom IaummT' _ ___ , _ _ i» ▼ i» ,*-rvi ▼▼ n ^ <« 

ton Berwickshire * Rhsetic JE. Mangaliensis of India (PI. II, figs. 16 and 20), 

and the Wealden K eUiptica (PL IV, figs. 1 and 3). The out- 
lines of the specimens figured may have been slightly altered 
by pressure, but they are far more perfect than the majority of 
those I have seen frx)m Lammerton. 

The specimens of Estheria striata^ var. Ibieana, were kindly 
(Magnified 6 diameters.) Submitted to me by their discoverer, Mr. George Tate, F.G.S., of 

Alnwick, some years since. They are numerous, but obscure, 
occurring either as impressions or as thin rusty films, or as a faint reticulata 
tissue, in a black and somewhat bituminous shale. They seem to have been originally 
densely crowded; and are associated with Fish-remains, Spirorbis carbonaritiSy and 
impressions of Plant-stems. The shale belongs to the Mountain-limestone series, and 
comes from Lammerton, in Berwickshire. 

To render the geological position of these Esfheria quite plain, Mr. Tate has obliged 
me with a succinct account of the strata and fossils observed by him in the section where 
these shales are met with. He says — 

" The dark carbonaceous shale containing Estheria is exposed in the cliff along the 
Berwickshire coast for upwards of a mile ; it is accessible, however, only at a few points ; 
and Estheria has apparently but a limited distribution in the bed. 1 have found it 
only near Lammerton. The section here, is as follows (in descending order) : — 

Feet. Inches. 

1. . Reddish sandstone 90 

2. Dark carbonaceous shale, with Estherice ; where thickest, it is generally hard and 

flaggy 12 

3. Limestone, fossiliferous ; usually of a dun colour, and weathering buff 4 
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Feet Inches. 

4. Coal, not exceeding 7 

5. Fire-day, with Stigmarian rootlets 5 

6. Reddish sandstone ; many of the beds thin and slaty 30 

7. Shales, with a little poor ironstone 4 o 

8. Coal (irreguUir) 10 

9. Yellow sandstone 4 o 

1 0. Drab, slaty sandstone, passing into argillaceo-arenaceons shale 10 

11. Arenaceous shale, slightly calcareona 3 o 



'• These beds dip east by south ; all of them belong to the Mountain-limestone group, 
though they are not far from its base. 

" No. 1 . This sandstone is overlain by many beds of limestone, and associated with sand- 
stones, shales, and coals, which form the mass of the Mountain-limestone group, extending 
into Northumberland. 

" No. 2. The Estherian shale. This contains another Entomostracan form.^ There 
are also a number of broken fragments of plants ; the most numerous being reed-like 
stems, longitudinally ribbed, but without joints, Coniferites verticiUatu^ (Tate*), and 
Sphenopteris Johnstoniana (Tate'). Attached to the plant-stems are species of Spirorbis. 
Scales of Ganoid Fishes are abundant ; and I have determined teeth and scales of Holopty- 
chius Hibberti in this shale. In the lower part of the deposit I found Chonetes sordida 
and Nucula gibbosa. This bed, taken in connection with that below it, shows changes of 
conditions from marine to estuarine, and probably to fresh water. 
No. 3. This limestone is very fossiliferous, containing — 



<( 



Stropkomena analoga. 
Productus giganteu9, 
Productua semireticulaitu, 
lAthodendron junceum, 
Liihodendron affine, 
Lithosirotion Portlocki, 



Sienopora tumida. 
Favorites parasiiica, 
Asiraapora cyclaatoma, 
Syringopora geniculaia, 
Aulopora gigat,^ 



"No. 10. In the arenaceous shales I have found Lingtda squamiformia, and an elon- 
gated form allied to, but which may be different from, Lingula mytiloides. 

" No. 11. Here occurs Disdna nitida. In several of the beds of Nos. 10 and 11 are 
many Annelid-borings. 

" In arenaceous shales a few yards below the above section, I have found Sanguinolites 
arcuata^ 8, carbonaria, Aviculo-pecien Peru, and Spiri/er laminosus." [G. Tate, February 
9th, 1861.] 

> See Appendix. ' Ibid., p. 306. 

3 ' Fossil Flora of the Eastern Border,* p. 309. ^ ' Transact. Berwickshire Nat. Club/ toI. It, p. 152—154. 
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ESTHERIA STRIATA, VOT. BiNNEYANA. PL I, figS. 8 — 10. 

Height of Talye, -^ inch') _ . ^ , , ^ , ^ . 

, * ^ 'V CProportion 7 to 12, or 1 : 14 — . 
l»ength 1 „ ) *" 

Carapace-valves oblong; upper and lower margins nearly parallel; ends slightly 
rounded ; three times as large as the other varieties ; attaining a length of one inch. The 
largest recent Estheria that I know (JE. Melitenm) is scarcely more than half an inch 
long. 

In black, laminated, carbonaceous shale : specimens niunerous on the planes of bedding. 
Found by Mr. E. W. Binney, at an ironstone-pit at Lowndsley Green, near Chesterfield, 
Derbyshire. This Estherian shale Kes between the Winn-Moor Coal, below, and the 
Black Shale or Silkstone Bed above, a distance of about 70 yards. 

To illustrate the geological position of the EngUsh specimens of Estheria striaia, Mr. 
Binney has supplied me with a section of the strata of the lower part of the Middle, and 
the whole of the Lower Coal-measures of Lancashire. In a paper on the Permian beds of 
the North-west of England,^ he has described all the divisions of the Lancashire Coal- 
field, Upper, Middle, and Lower ; and a still more detailed account of the last may be 
found in another paper by him, on some Trails and Holes in some of the Carboniferous 
strata, and on Microconchus carbonarius} 

" The following section of the Coal-measures of Lancashire, in a descending order, 
commences with the strata just above the ' Wigan Cannel,' a ' mine * about 220 yards 
above the ' Arley Mine ' of Wigan, or * Silkstone Coal ' of Yorkshire, the lowest coal of 
the Middle Field. 

Yds. ft. in. 

** Dark-grey shale ..: 2 3 Conteim% Megaphy ton distans, Ulodendron mafu9, 

and other coal-plants. 
The basses and cannels contain, in addition to 
Esiheria, fishes of the genera Megalichthya^ 
RhizoduSt Holoptychius^ Ccelaeanthus, and 
Coarse cannel 2 I Paiaoniscus, as well as remains of namerons 



Black bass and inferior cannel-coal ... 2 6 






Good cannel (with Estherii^) 2 2 



Placoid fishes, generally found associated 
in Lancashire with the so-called UnionieUe, 
but in Scotland (at Charlestown) found with 
Producta, Spiri/era, and such marine shells. 



1 *Mem. Lit. Phil. Soc. Manchester,' 2d series, vol. xii, p. 209, &c. 1855. 

2 Ibid., 2d series, vol. x, p. 181, &c. 1852. Mr. Binney also refers me to the Report to the Home- 
Secretary, for the year ending 1858, by Mr. Joseph Dickinson, F.G.S., one of H. M. Inspectors of Coal- 
mines, as containing a good series of sections of the Lancashire Coal-field. In his ' Coal-fields of Great 
Britain,' and in the 'Memoirs of the Geological Survey of Great Britain, I860,' Mr. E. Hull, F.G.S., 
lias supplied some useful information respecting the same Coal-field. See also the • Geol. Survey Map,' 
Sheet 89 S.E., and Explanations. 

^ From Hulton Lane Ends, and Ince Hall, near Wigan (Mr. Binney and Mr. Rofe). 
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Earth 

Coal 

Bass 

Coal 

Bass 

LCoal 

Grey warren earth 6 

Various strata and coal 214 

Arley coal 110 

{Bottom of the middle portion of the Coal-measures.) 

Strata 5 

Coal 

Strata 30 

Coal 

StraU 53 



Coal 

Strata 68 

Coal 





Strata 57 

Coal 

Strata^ estimated about 80 



Forty-yards Coal 

Strata 34 

Upper Foot Coal, with balls 

StraU 12 

Ganister Coal 



StraU 16 

Lower Foot Coal, or Spanish-juice Coal 

StraU 16 

Bassy Coal, or Salt's Coal 1 
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StraU 40 

Coal 9 

Shales 4 



(This is the horizon to which the Estherian 
shale found at Lowndsley Green, Chester- 
field, belongs ; see p. 28.) 



The lower part, forming the roof of the coal, 
sometimes conUins Amculo-peeten, Gonio' 
tites, &c. Estheria ? (See below.) 



AvieuUhpeeten, Goniatites, &c., in the roof. 

Aviculo-pecten, Goniatites, &c., sometimes occur 
in the roof; and often, shells resembling 
Lingula^ Modiola, &c. 



Avieulo^eeten, Goniatites, &c., in the " roof" 
sometimes; but generally shells of Union- 
idas (?), with fish-remains: also Cyprida, 
with Mieroeonchus earbonarius, in some of 
the roof-shale ; also Estheria} 

AvieuUhpecten and Goniatites. 
AvieuUhpeeten and Goniatites, sometimes. 



' Mr. Binney thinks that the Estherian shale of Shaly Brow is from this roof; but some other geologisU 
think that it is from the roof of the Forty-yards Coal above. 
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Till. ft. in. 

" Rough Rock" of ihe Lancashire geo- 
logisU, "Upper Millctone-grit " of 

the Gcologiciil Surveyors 6 

Sand-delph Coal, or Peather-cdge Coal. 1 6 The roof ia geoemlly a grit-stone ; but at Birtlc 

Dean, Dear Bury, it U a abale vitb Anetito- 

Rough roclt 20 e peden, &c. i 

Lover flags and thales 120 

Coal 6 Jeieulo-petten, Goniatitea, &c 

Shale 2 

Coal 8 

Black aliale 8 

filiLck ehale and aaudalone S 

Coal 1 3 

Shale -l 

" Upper Millitone>grit " of liie IdJica- 

ahire geologiata 60 

Bark shale 40 

Coal 4 

Darkabale 15 

Coal 8 

Darkahale 6 

"Lover Mill stone-grit," with ita part- 
ings 130 

LiraestoDe-shale, containing beds of 

grit-stone 300 [E. W. BlNNEY, Feb- 7, I860.] 

Hahiiat of E, striata. — With regard to the possibly freshwater or marine character of 
the Eaiheria striata, above treated of, as indicated by its associates, I can only say that, 
excepting the occasional proximity of those dubiously marine forms, the Anthracotidi and 
Anthracomya, and the presence of SpirorUa at Lammerton, sea-shells are vanting in the 
shales and cannel-coal in which this Eat&eria has been found. 



In the ' Leth^ea Rossioa,' livr. vi, 1859, p. 00, Mr. Eichwald describes under the name 
of " Poaidonomya minuta, Gotdfuss," what may prove to be an Estherian fossil &om shale 
a]^>Brently bdonging to the Carboniferous Formation, near Izoume, in the government of 
Kharkof." It measures 1 — 1| line in one diameter, and 1 line in the other. The valves are 
described ns being homy, deep-brown, oblique, very thin, and very small ; rather broader 
than long, rounded on the inferior border, neariy straight on the superior, and without an 
anterior ear; surface wrinkled with concentric (8 — 10) ridges, somewhat deep, uneqnal, 
concentric to the umbos, which are scarcely distinguished. 
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13 to 17, or 1 : IJ— 



3. EsTHERiA TE14ELLA, Jordan, sp. Plate I, figs. 26, 27; PI. II, fig. 89; and PL 5, 

fig8. 1—7. 

FosjDOKiA (?), Miehelin, Bullet. Soc. G^ol. Prance, 1836, toI. vii, p. 321. 
Cypris, a. D*Orbiffny, 1845 ; Landriot. Ibid., 2d series, 1849, vol. yi, p. 90. 

— Naumann. Ibid., 2d series, 1848, vol. t, p. 301. 
PosiDONOHTA TENEijiA, Jordan and H* G, Bronn. Neues Jahrb. f. Min., 1850, p. 577* 
[? EsTflEEiA sxiGUA, Eichwold, sp. See p. 37]. 

From the Mnrgthal and firom fHeigbt of vaWe, less than ^j inch"! n .- ^ . ^ . . i 
A .1 /T UN 1 f Lu *u *u 1 }► Proportion 5 to 7, or 1 : 1 J— 

Astley (Lancashire) L Length, rather more than f^ »» J 

r. u jr 4 /r i,- \ f Height, more than ^V »\ 

From Bradford (Uncashire) |Le„g,i,^ i,„ ^^^ ^, J » 

FromOschatz If^^^u , u t ") »» 8 to 11, or 1 : li— 

LLength, less than -^ » J 

From Lan.rk.hire (^'^'^'' '*" *'?'"' ^ " ) " '7 to 23. or 1 : 1^+ 

LLength, less than -sr " ^ 

From Bradford (Lancashire) fH«'8^^ •• «t "1 ^^ 9 to 13, or 1 : li— 

LLength, more than -^ „ J 

« «,-,., ,. X r Height, more than A- „ 1 

From Bradford (Lancashire) JLen ^h X J " ^ *^ ^^' or 1 : 1^— 

Carapace-valves broadly subovate, oblong, or nearly quadrate ; hinge-line straight, but 
xounding off before and behind insensibly into the well rounded extremities, which are 
nearly symmetrically, but unequally, curved. The umbo is forward, at the front end of 
the hinge-Une, and does not interfere with the outline of the valve. Concentric ridges 
about 15 ; interspaces minutely pitted by the meshes of a delicate reticulation. 

This Estheria occurs at several localities, and is essentially a member of the " Car- 
Ijoniferous" fauna, though it is found also in beds referred by some to the Permian 
formation (Oschatz, Autun, and ? Russia). 

1. In the 'Neues Jahrbuch f. Min.,' &c., 1850, p. 577, Prof. H. G. Bronn gives an 
account of the black shales of Sulzbach, Lebach, &c., and describes Posidonomya 
tenella (Jordan) which there occurs in company with the interesting crustacean Gampaonyx 
fimhriatu^ (Jordan). " Posidonomya " is stated to lie very thickly on the faces of the 
shale; to be of an oblique-oval shape, 3 — 4 milUmetresin length,* with 8-10-15 concentric 
wrinkles, which are the less numerous when they are large and strong ; the hinge-border join- 
ing the hinder border with blunt but distinct angle. It is stated to be like P. Beckeri 
in miniature, and to correspond in form and wrinkles to fig. 6 a, pi. 113, of Goldfuss's 
' Petref.,' but of only half the size, and somewhat longer in proportion : the angles of the 

^ Paleeontographica, toI. iv, p. 2. 

2 M. Jordan refers to some specimens 5 millem. (2^ lines, or ^th inch) long; N. Jahrh. 1850, p. 578. 
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hinge-border, however, are said to be more distinct, and the ridges of the concentric 
wrinkles narrower and sharper ; its length and height are as 4 : 8. 

Prof. Fridolin Sandbei^er, of Carlsruhe, favonred me, in December, 1861, through the 
medium of Prof. H. G. Bronn, with some specimens of E. tenella from the Murgthd, 
Schwarzwald, labelled '^ From the uppermost beds of the Coal-formation, Sulzbach; 
Valley of the Murg. The place where it was found is now closed up/' The specimens 
are of a black stony shale, or slate, with white streak. The Esfherue are represented by 
black films and impressions of flattened valves lying crowded on the planes of bedding 
(\ inch apart), together with fish-scales, mica, and small decomposing crystals of pyrites. 

The carapace-valves are but poorly represented, and have left no trace of their ornament 
in these specimens, one of which is figured, PL V,* fig. 6. 

2. A very similar form, from the Coal-measures of Lancashire, has lately been shown 
to me by my friend, Mr. Binney, who has so largely contributed to the series of palssozoic 
Eatheria described in this monograph. On a small piece of fine-grained, micaceous, red, 
argillaceous sandstone, from Mr. Jackson's pit at Astley, Lancashire (midway between 
Wigan and Manchester), are several badly preserved casts of a small Estheria (PL V, fig. 
5), associated with numerous casts of a Beyrichia (PL V, figs. 16, 17). "It is from the 
Upper Coal-measures, and was met with about 50 yards above the Four-foot Coal of 
Worsley, Pendleton, &c." 

This little Estheria is apparently identical with that from the Murgthal. 

8. A somewhat larger, but very similar ^^/^enVjj, has been noticed by Mr. Salter lately 
in the shales of the Foiu'-foot Coal of Bradford, near Manchester. PL V, fig. 1, represents 
one of the impressions from the shale ; where they are not numerous, and are associated 
with Anthracomya (?) and Cyprida (PL V, figs. 13, 14). 

4. In the ironstone associated with the same coal there are similar Estheria, but still 
larger (PI. V, figs. 2 — 4), which were also brought under my notice by my friend Mr. 
Salter. These are casts, but they retain faint traces of sculpturing (fig. 5), which appears 
to me to have been a reticulation, modified by pressure and cmmpling, by which the 
interspaces have been thrown into short puckers parallel with the ridges. 

The Four-foot Coal of Bradford, near Manchester, is regarded by Mr. Binney and other 
geologists, as being most probably equivalent to the Four-foot Coal of Pendleton and 
Worsley, and the EUam's Coal near Ringley.^ The Four- foot Coal is found at 115 yards 
from the pit's mouth at Agecroft Colliery ; and the fire-clay above, and the clay-fioor of 
the coal are full of Stigmaria ficoides (ibid., p. 161). The Four-foot Coal of Bradford, here 
referred to, is on the horizon of the Upper Coal-measures of Ardwick, near Manchester, and 
and is therefore near the top of the Upper Coal-measures. 

^ Binney, * Transact. Geol. Soc. Manchester,' 1841, vol. i, pp. 70, 73, and 158. As the Manchester 
coal-field is cut off by strong faults from the neighbouring coal-fields, there is some uncertainty in the 
exact correlation of these seams of coal. Still, there is no doubt that they belong to the same upper 
portion of the Coal-measures. (See * Map Geol. Survey,' Sheets SO & 89.) 
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5. Intermediate in size between those of the ironstone and those of the shale of the 
JFour-feet Coal, above mentioned, and better preserved, are some specimens of a similar 
JJsiheria, found by Mr. Grossart, of Salsburg, near Holytown, Lanarkshire, in the 
Coal-measures of Lanarkshire, Scotland. Tliese are represented by shiny black impres- 
sions, readily aflfording traces of a delicately sculptured reticulate ornament (PL II, fig- 
S9, and PL V, fig. 7). 

Mr. Grossart 's specimens show the concentric ridges distinctly, twelve and upwards 
(PL II, fig. 39) ; as usual in adult Estherice, the ridges are crowded towards the ventral 
^border. The interspaces bear a faint dotting, attributable to a deUcate and minute reticula- 
"ftion (PL V, fig. 7) ; and in this they resemble those of B. tenella of Saxony (PL I, 
:figs. 26, 27), to which also the Estheria under notice has a close resemblance in general 
£)rm, except that it is not quite so oblong. 

Of E. tenella from Lanarkshire, I have seen about a dozen individuals in a black shale. 
The specimens were discovered, and kindly submitted to my examination, by Mr. Grossart, 
"^rho has also shown me several other Entomostraca, which he has discovered in the Coal- 
jfneasures of that district. 

In the 'Geologist,' vol. ii, 1859, p. 466, Mr. Davidson gives a tabular view of the 
Carboniferous Strata of the Clydesdale Coal-field (Lanarkshire). These are divisible into 
four great groups: 1. The Upper Coal-measures; 2. The Upper Limestone series; 
3. The Lower Coal-measures ; and 4. The Lower Limestone series. The Upper Coal- 
measures of Lanarkshire, in one band of which Estheria have been found by Mr. Grossart, 
is said to have, in some places, a thickness of about 159 fathoms. It contains eleven 
seams of workable coal, and numerous smaller seams ; the " Ell Coal '' one of the best 
known, is situated towards the top of the series. Besides the coals, this series consists of 
sandstones, for the most part white, or white with dark streaks, of fire-clays and shales, a 
bed of so-called freshwater limestone, and a few important bands of ironstone. 

Mr. Grossart has sent me a list of the more important beds of this Upper Coal-measure 

series. The " Ell Coal " is taken as a recognisable horizon, and the distances above and 

below that coal are indicated in the table for the chief coals, shales, and ironstone. I have 

inserted the names of the Entomostraca with their respective beds. Most of the Cyprida 

appear to be closely allied to Cytheropsis (?) Scoto-Burdigdlenm or C. mberecta ; but I 

haVe not yet been able to determine exactly the species, of which there appear to be about 

four or five. 

Cocd-measures of Lanarkshire. 



Fathoms. Upper Coal-msaburbs. 

22 Palace-craig ironstone (Black band). 

16 Estheria-shale 

15 Upper coal. 

£11 coal 

12 Main coal. 



Anthracosia acuta, Avietdaf and Cytheropns 

SeotohurdigalentU (7). 
Anthracosia, Avicula, Spirorbis, Estheria, 

Gyracanthus/ormosus, here and below. 
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■ quadrala, bcre anil below. 
34 CtML 

41 Ardila bkak-Und InMtoiM. CuOmtfA BaoloburdigaleiuU (?j. 

9S Tbtm-mD OBiL 
«1 BJt-dfc liuiwluii^ (WwfcUnJ). 

HtamiDMi ihd^ irfth Adb, CyprMI^ nd adi SO iocbci. 

ItwwtBBt (itok), wiA jQi Mi« ■iiwKt , 

BJImiiianyi ihih 

Furot«oil 

MtniniBOBi iluJe, wilh A / Jw w wJ K •«»<• 

MbwJ band, a^ up of A<lr«Mtto 

Btowhwai riiale, vith ilidb 

Dvk dub 

CmL 

78 Cotl (•MMtiBM iroulnie). 
8« 

03 U)ott'i mitlT-oaiL 
100 BhottTs low-flod. 

I Stotof/vrdiffalenni (T), and Kuolhei^'l 
^ knd Seyriehia arcuala. 

109 

118 Cod. 
181 CoiL 
124 Coal. 
134 Coal. 

144 Blatj ironstone (Black-band). Lingvla, DUeina, Cotudaria, Ac, together «idi 

Fiati'Kiiuins, and JKtkr^alMmon OnmarH. 
(The distance and thicknees of the beds vary considerably in different localitieB.) 

Jntkracosia acuta occurs in most of the beds below the EU-coal ; IHplodua ffibdoaw^ 
M^alichthgs Hibberti, Holoptyckiua minor, &c., are found in nearly all the beds of the 
Upper Coal-formation, but more abmidantly below the EU-coal. Spirorbta carbonariiu 
occurs in most of the beds up to the Splint-coal. 

In the '* Upper Limestone series," an ironstone, at 20Q fathoms below the Ell-coal (a 
few feet above the highest limestone), has yielded to Mr. Grossart a new Seyriehia (B. 
faatiyiata, sp. nov.). At 343 fathoms below the Ell-cool, in the " Lower Limestone series," 
Dr. Rankine, of Carluke, gets Beyrichia mtdtiloba (sp. nov.) ; and at about 350 fathoms, 
Mr. Grossart has found some small Cypridina-hke Entomostraca, similar to the Baphnoidia 
Hibberti and B. primava. 

1 Dr. Rankine, of Carlnke, haa sent me ipecimens from aboat thii horizon, in the Cl;de«da]e Buio, 
one of which hat Cytheret and Spirorbit, and another Btyriehia amata and Anfhracomya (?). 
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A similar fossil has been obtained at Gare, by Dr. Bankine, at 239 fathoms ; and Dr. 
Rankine has also sent me specimens of a bed of Cytheropsis Scotoburdiffolensis, associated 
with ironstone, from 356 fathoms below the Ell-coal. 

6. Barely, if at all, distinguishable from the Estheria communicated by Mr. Grossart, is 
an Estheria occurring in great numbers in the Brandschiefer of Oschatz, Saxony, referred to 
the Permian Formation by Naumann and Geinitz, to whom I am indebted for specimens, 
one of which is figured PL I, figs. 26, 27. 

Under the same name, therefore, I propose to describe the specimens of Estheria 
communicated to me by my friend. Dr. Geinitz, of Dresden, which he refers to the species 
described by Bronn as Posidonomya ienella of Jordan. Dr. Geinitz's species came 
from the Brandschiefer (bituminous shale) of Salhausen ; Jordan's P. tenella occurs in black 
shales in the Murgthal, near Sulzbach (see page 31) and also, it is said, in the bituminous 
shales of Autun, in France. I have not seen specimens from the locality last named. 

The Saxon specimens are numerous, but delicate and obscure ; and I owe to Mr. 
George West's patient and accurate labour with the microscope, the distinct and charac- 
teristic delineations of this species (figs. 26 and 27), as well as of others nearly as obscure, 
and of the many other better preserved Estheria described in this monograph. The 
specimens were supphed by Prof. Naumann, and transmitted to me by Prof. H. B. Geinitz, 
in July, 1859, in most ready and obliging accordance with a request from me to be made 
acquainted with the Permian Entomostraca mentioned in the * Steinkohlenformation in 
Sachsen/ p. 4. 

These Estheria lie massed together in large nmnbers on the planes of bedding in a 
dark-coloured combustible shale, belonging to the Lower Permian formation of Saxony. 
The shale belongs to the coal-deposit known as the ^* Brandschiefer " of the Rothliegendes, 
at Salhausen, near Oschatz, Saxony ; and, besides the Estheria^ it contains remains of 
Acanthodes gracilis^ Beyrich, Xenacanthus Decheni^ Beyrich, Walchiapini/ormis, Schlotheim, 
Odantopteris Naumanni, Gutbier, &c.^ 

The following is a more detailed account of this interesting deposit of fossil fuel, — 
from Geinitz's ' Steinkohlenformation in Sachsen,'^ 1856, p. 4. 

" In the lower division of the Rothliegendes, a formation altogether distinct from the Coal-measures, 
and comprised with the Zechstein-group, in Marchison*8 Permian Formation, there is found at some 
places in Saxony a stratum which is sometimes a pure 'Brandschiefer,' sometimes an impure hlack 
coal, and which is much used for fuel. Yon Gutbier, in his ' Yersteinerungen des Bothliegenden in 
Sachsen,' 1849, pointed out that the Plant-remains found in this bed are specifically different from those 
of the Coal-measures. 

*' The Brandschiefer appears most developed near Salhausen, between Oschatz and Miigeln, where, 

^ Professor II. B. Geinitz has obliged me with this information, in a letter dated January 22, 1861. 

^ An abstract of the chief points of this valuable work are given in General Portlock*s ' Anniversary 
Address to the Geological Society of London,' 1857 ; and Dr. Geinitz's previous work on the Coal-beds of 
Hainich, Ebersdorf, and Floha, is noticed in Mr. Hamilton's address, 1855. 
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aecording to Naumann, it compm^i six or neven beds, of which the greatest u eightecD feet thit^. 
Naumson has described this carbonaceous shnle ia tlie Rnt volume of his 'Lehrhuch der Geognocie,' 
(18'19. p. ?01), thus — * It variM in colour from bUckish-brown lo piteh-blaclc ; it is thinly and evenly 
laminated, therefore often splitting into very (bin flakci nnJ pUtca, gliatcniiig on tlje split fnees, with , 
greasy shining streak, easily shivering, somewhat soft, and so riehly impregnnted wiib bilumeo that 
it barns in the fire with a more or leas brisk, bnt very smokr, flame, without, however, fnlliiig to asbes.' 

"Of PlBDt-rcmnins in the Brsndschiefer, the most sbundant are Lt/copodilet pini/ormis, Schlot., and 
ff^ahhia Jiliciformu, Schlot. Remains of Fish also occur — of the genera Jmbtifptfrus, Holoeanthodet, 
XenaeanthuB, and Vephalaspii : also there arc the thin shells of a Cyprit, very similar to the Potidonomya 
ntinula. 

"On these shells, which Bronn' has also found in a very similar black shale of the Miirgtbal, in givat 
quantities, and which also abound in the bituminons fish-shales of Muse, near Autun (S«Aae-et- Loire), and 
Bruii^ re-la- Gnie (Allier), in France, a lengthy discussion has been carried on by Delahaye and Landriot, 
aa to whether they belong to the MuUuacan genus Potidonomya, or to the Cniatacean genus C</pri*.^ 

"Without inquiring which is right in this question, we may remnrk that the contemporaneous occur- ■ 
fence of these beds nt the localitiea menlioned, nnd especially their strati graphical relations, prove their 
identity with those of Salheusen, which moreover must be pnralteleil wiih those occurring in the Roth- 
liegendes, between Trautenan and Hohenelhe,* in Bohemia, and those near Oslawao, in Moravia."* i 

In the 'Bullet, Soc, Geol. France' {1848}, 2e ser., vol. v. p. 301, Prof. Naumann ' 
mentioned the occurrence of this bituminous schist at Oschatz, and its little bivalved [ 
Crustacean, — the latter under the nnme of " Cypris," which had been also apjiiied to it ' 
(according to M. Landriot') by A. D'Orbigny, in 1845, Michelin had referred these shells 
to Posidonia, with some doubt, in 1836 (sec 'Bullet. Soc. Geol. France,' 1830, vol. vii, 
p. 321 ; 2e ser., vol. v, p. 305 ; and 1850, vol. vii, p. 33). [ 

The specimens from Saxony, in my possession, have features very similar to those above 
described, and present the characteristics of Estkeria, especially tlie delicate concentric 
ridges, separated by flattened interspaces sculptured with a reticulate paKrrn. Tliis is 
&int (Fl. I, fig. 27), and seems to be associated with a fine dotting. Taking one of the 
best of the specimens as a type (and they are all so much crushed, that it is difficult to 
find one with a trustworthy outline), this species seems to present an obliquely sub-quadrate 
valve, with the comers rounded off; neariy eqtiilateral, but rather, less fully rounded in 
front than behind. The imabo is situated in the anterior third of the hinge-line, which is 
straight, long (about two thirds the length of the valve), and defined by blunt angles on 
either endj at the downward curving of the front and hind borders respectively. 

' Leonhard nnd Bronn'* 'Jahrb. f. Hin.,' 1850, p. 577; where they are referred to as Poaidonomya 
ienella, Jordan. 

3 'Bullet. Soc. Oeol. France,' 2e s^r., 1648, vol. v, p. 304; 1849, vol. vi, pp. 90, 374; 1850. 
vol. vii, p. 33. 

* Oirard, in Leonhard und Bronu's 'Jahrb.,' 1843, p. 757. Beyrich, ' Bench t. K. Preuas. Akad. 
WisB.,' 1845, p. 25. 

• Von Hsuer, ' Sitznngabericht. K. K. Akad. Wias.' Wien, 1850, p. IfiO. 
' 'Bnllet. Soc. Gfol. France,' 2eBir.. 1849, vol. vi, p. 90. 
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7. Lastly, I have to draw attention to a very small Permian Estheria from Russia 
(PL I, figs. 23, 24), having some characters very similar to those above mentioned, and 
'which may possibly be ultimately found to be of the same species. As I do not, however, 
feel satisfied that I have fully elucidated this Esfheria {E. exiffua)^ I prefer to keep it 
separate (see below). For specimens of this Estheria, I am indebted to M. E. 
D'Eichwald. 

Estheria tenella may thus be said to occur — 

In Russia {E, exigua.). Permian. 

At Oschatz, Saxony. Permian (Rothliegende). 

„ Autun, France. Permian (?) or Upper Carboniferous. 

„ Salbach, Black Forest. Upper Carboniferous. 
In Lancashire, England. Upper Carboniferous. 

„ Lanarkshire, Scotland. Upper Carboniferous. 

Habitat of E. tenella, — The BeyricUcB at Astley (Lancashire), Anthracomyce at Bradford 
(Lancashire), and Anthracosiay Avicula^ and Spirorbis, in Lanarkshire, seem to point to 
at least a brackish water for E. tenella. 



4. Estheria ^xiqva, EicAwald, sp. PI. I, figs. 22 — 24. 

PosiDONOMYA MiNUTA (Bronn.), Kuforga. Verhand. Min. Gesell. St. Petersb., 1844, p. 63, 

&c., pi. 1, figs. 1 — 5. 
— EXIOUA, D^Eichwald. Geogn. Russl., 184G, p. 456 ; Letb. Rossica, 1855, 

livr. iv, p. 231 ; Bullet. Soc. Imp. Nat. Mosc, 1856, xxix, 2, 

p. 559 ; Leth. Ross., 1859, livr. vi, p. 941, pi. 40, fig. 4. 
Cyclab Eos, D*Eiehwald. Geogn. ▼. Russlands, 1846, p. 466. 
Ctth£BINa (Ctclas) Eos, D'Eichwald. Bullet. Soc. Imp. Nat. Moscou, xxx, part 2, 1857> 

p. 307. 
PosiDONOMTA Eos, D'Eichwald. Letheea Rossica, 1859, livr. Ti, p. 942, pi. 37, fig. 13. 
[? Estheria tenella, Jordan, sp. See page 31.] 



r«. , . (Height of yalve, -Xr inch ^ ^ 

The figured specimens , [-Proportion 9 to 13, or 1 : 

(Length, il » 3 



li- 



The material at my command for the elucidation of this species is but Umited. For 
what I have, I am indebted to the kindness of M. E. D'Eichwald, of St. Petersburg, who 
has courteously replied to my inquiries, and communicated specimens and information, 
both in the case of this and of other species of fossil Estheria. In January, 1861, 
M. D'Eichwald kindly favoured me with some specimens of light-grey marl, or calcareous 
shale, bearing remains both of Estheria eangua and E. Eos. The former is represented 
only by crumpled portions of the carapace. Of the latter, there are several minute 
individuals. Of these, which are deUcate valves, beautifully iridescent under the micro* 
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scope, one has been carefully figured in PL I, figs. 22 — 24. It is very small, only ,', inch 
in length ; but, with great care, it can be made to show the ornament that is highly magnified 
in fig. 24. I believe that these minute BstAerta are of the same species as the larg^one 
on the same piece of marl ; and that, therefore, two names are not required for them. 
The larger fonn is also very dehcate, but it is thicker, and of a darker colour than the 
little specimens marked ''Posxdonowya Eos '' by M. D'Eichwald ; and the large specimen 
does not yield good microscopical evidence of ornament. Judging, however, by the 
probable collocation of large and small specimens of the same species, and by the absence 
of any important distinction (the relatively great size of the wrinkles being due to modifi- 
cation of a large specimen by pressure), I must regard both F. exigua and P. Eos as 
belonging to one and the same species of Estheria. 

In communicating to me the above-mentioned specimens, M. D'Eichwald pointed out 
that, in his opinion, Estheria Eos has very fine and very numerous concentric ridges, and 
that " Posidonomya " eanpuz has strong ribs and broad fiurows between them ; and, 
though the former may probably be Crustacean, yet the latter at least, he still thinks, is 
really Molluscan. M. D'Eichwald also remarked, in his letter of January 19th, 1861, that 
the fig. 4, pi. 40, of his * Lethaea Rossica,' represents the ridges as too small ; they ought 
to be stronger and wider apart than in the figure there given. 

The specimens sent by M. D'Eichwald are small pieces of — 1. Light-grey soft marl, with 
*' Bairdia} Pyrrha " and filmy valves of E. Eos, iridescent under the microscope. 2 and 
3. Dark-grey hardish marl, having the surface-plane covered with delicate crumpled 
Estherian valves, minute and iridescent, chiefly E. Eos ; a fragment of E. ewiffua occurs, 
lying with the others, on No. 2. 

The little Estheria (figs. 22 — 24) from the Permian marls of Russia, has oblong valves, 
with the ends rounded (fig. 23, magn. 20 diam.) ; the posterior extremity rather more 
convex than the anterior ; the ventral margin slightly curved ; the dorsal line straight and 
long (equal to rather more than half the length of the valve), terminating anteriorly a little 
in advance of the imibo, which is forward and does not affect the outline of the valve. 
Concentric ridges about 15, delicate and distinct; the interspaces are neatly punctate 
with a minute reticular pattern (fig. 24, magn. 100 diam.). 

It is difficult at first sight to find any exact correspondence between the above de- 
scription of our little valves, and the description given in the ' Bullet. Moscou ' and ' Lethaea 
Rossica/ of Posidonomya Eos and P. exiffua ; nor do our figures agree any better with the 
figures given by Kutorga and D'Eichwald. Taking in consideration, however, the differ- 
ence of size of the individuals treated of here and in the works referred to, and the facts, 
that the coarse i-idges and furrows of wrinkled individuals have been described as if they 
were of the same value as the delicate ridges and their neat interspaces, — that unless 
drawn with the camera luclda and a good microscope, the niceties of outline and ornament 

^ This is termed "Bairdia*' by M. Eichwald ; but I see no reason for referring it to that sub-genos. 
More probably, it is a Cf/theropsis. (See further on, Appendix.) 
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are unattainable^ I venture to disregard any apparent differences in figures and descriptions, 
and to look upon our figured specimen as a young form of Ealheria exigua, Eichwald, sp. 
And I am confirmed in this view by receiving specimens of E, exigua and E. Eos associ- 
ated on one piece of marl, as above stated. 

The history of the species is as follows : — 

A small Estherian fossil, from Kargala, near Orenburg, was described (under Bronn's 
name, Posidonomga mtnuta) by S. Kutorga, in 1844 (Zweiter Beitrag zur Palaeontologie 
Russlands, in the 'Verhandl. d. R.-K. Mineral. Gesellsch. St. Petersburg,' Jahr 1844, 
pp. 63, 66, 86, pi. i, figs. 1 — 5), as occurring in a hard, ash- and black-grey shale (the 
laminae sometimes ^ inch thick, sometimes very thin, and the planes of bedding streaked 
with copper-green), referred by Von Qualen to the lower group of the Zechstein-formation 
of the Government of Orenburg, Kutorga carefully indicates at p. 86, what appears to 
him to be points of difference between the Russian and the German (Bronn's) specimens. 
Remains of plants abound in this copper-shale ; they were termed Voltzia brevi/olia 
(Brongn.) by Kutorga, but D'Eichwald has subsequently referred them to UUmannia 
Bronnii, Goepp., U, Biarmica, Eichw., and Walchia lycopodioides, Brongn. 

In 1855 ('Lethsea Rossica,' livr., 4, p. 231), D'Eichwald described his Posidonomya 
exiffud^ as occurring in this cupriferous marl-shale of the neighbourhood of Kargala, in the 
district of Bjelebei, government of Orenburg. This little fossil he found associated with 
UUmannia; and he regarded it as being probably a freshwater Mollusc. In the 'Bullet. 
Soc. Imp. Nat. de Moscou,' annee 1856, vol. xxix, seconde partie, p. 559, M. D'Eichwald 
described P. eangua, as being very small, ovate, with the hinge-border lengthened back- 
wards, the surface transversely wrinkled, v^dth not more than eleven very fine punc- 
tured wrinkles. In 1859 (^Leth. Ross.,' \\\r. 6), after noticing the occurrence of a shell 
referred by him to '^ Posidonomya minuta, Goldf.,'' in shale of apparently Carboniferous 
age, near Izoume (Isjoum, *Bullet. Moscou,' 1856, xxix, 2, p. 559), in the Government of 
Kharkoff (p. 940), and after remarking that most palaeontologists still consider this little 
fossil to be a Mollusc, M. D'Eichwald described his P. exigua (p. 941, pi. 40, figs. 4 «, 
and 4 i), referring to Kutorga's previous account of it (see above), but suggesting that 
Kutorga's figure (fig. 5) of " P. minuta enlarged " may perhaps be a young Unio umbo- 
natus. The following is D'Eichwald's description of P. exigua : 

"Teste exigua, ovata, cardinali margine postrorsum prolongato, superficies sulcata 
transversis sulcis concentricis, 6 vel 11 nee pluribus, tenuiter punctatis : — In the copper- 
bearing sandstone of Kargala, Grov. Orenburg, associated with TJllmannin Bronnii, 

" The little specimen figured (pi. 40, fig. 4 ^, grand, nat. b, grossi) has the hinge- 
border straight, and the umbo scarcely projecting at the middle of the border, which, bent 
in a little arc, and obtuse at the two sides, is ordinarily prolonged equally before and 
behind ; the furrows form little concentric striae to the number of 6 — 11, very fine and 

1 Previously described in the Russian language in the ' Geogn. Russie,' 184G, p. 456. 
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sharp. The number of the concentric furrows is very variable ; when there are only 6, 
they are deep, lai^e, and removed one from anotiier ; when the number is double, th^ are 
straight and placed near together ; it is then that the hinge-bordej- becotnes long and straight. 

" The sheil ia so thin and dehcate, that it bears many irregular depressions over all its 
sur&ce. It is a Httle broader than long; the diameter ia from 1 to 2 lines." 

Kutorga observes {loc. cit.) that, in hia specimens, there are 1 — 1 3 sharp, outstanding, 
concentric wrinkles ; that the shell is very thin, and therefore seldom perfect, but occurring 
mostly as impressions. 

M. D^Eichwald also figured and described in the same work [p. 942, pi. 37, fig. 13 a, 
13 h), his Posidonomya Soa, previously termed by him (^das Bos, in the ' (jeogn. de 
Russie," 1846, p. 466 ; and ' Bullet Mosc.' 1856, xxii, 2, p. 575 ; and Cyiherina Eos, 
'Bnllet Mosc.,' 1867, xxx, 2, p. 307. C. Eos is described as a very thin and friable little 
fijesil, occurring in brownish-grey shale near Burakova, in the GovernmcDt of Kazan ; 
half a line broad, and a fourth of a line long, equally rounded on both margins, and marked 
with a little notch in front of the somewhat projecting umbo. In the ' Lethaea Ross.,' 
Pot. Eos is said to measure 1^ line in one diameter, and nearly as much in the other, and 
is thus described. 

"Testa minima, obhqae ovata, vertice vix prominulo margini antico approximato, 
cardinalimargine subalato, posldce obtuso, superficies tenuiter transversim striata." 

It seems to me quite possible that better materials might bear evidence of E. ewu/na, 
E. Eot, and E. teneUa, (page 31) being all of one and the same species. 

The nature of the habitat of E. exiyua \a obscure. Cj/theropsu Pyrrltm (see Appendix) 
may have been marine (according to what is known of its congeners), or otherwise. 



6, EsTHERiA PoETLOCKii, Joties. Plate I, fig. 25. 

FosiDONiA HiKUTA, Pofthek. RepoTt Geology Londonderry, &c., 1S43, p. 469. 

H.ight of ,.1«, 4 ™tK„p<,„i„ 27 to 40, or 1 : IJ- 
LeDgthnenrly... ^2 » ) 
It is with some doubt that I refer this unique fossil (a somewhat worn and imperfect 
concave impression) to Estheria. Yat certain it does not belong to Estheria minuia, which 
will be presently described. Still, it may be the cast of an Estheria, with which genus its 
outUne and disposition of concentric wrinkles appear to be consonant. It is relaUvelj 
large, but E. striata and others are larger. Its wrinkles are broad, but not too broad 
for an Estheria (see PI. II, fig. 16). 

This species (which I have named after its discoverer, one of the most eminent of the 

geological explorers of Ireland) appears to have been of a subovate form, narrowest beMnd; 

shghtly curved on the ventral side, and straight on more than the central third of the 

dorsal edge ; the umbo was a little in advance of the middle of the shell, the valve had 

' Published Id the Russian language. 
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about 12 concentric wrinkles, the interspaces being broad. (No ornament remains on the 
cast.) This is a unique specimen, in a matrix of fine-grained red sandstone, with mica- 
ceous bed-planes. It is in the Museum of Practical Geology, Jermyn street, and is 
labelled " Killyman, Co., Tyrone." It is referred to in J. E. Portlock's ' Report on the 
Geology of the County of Londonderry, and of parts of Tyrone and Fermanagh * (1843). 
In describing the locality where PaJceoniscm catopterus (regarded by the author as be- 
longing to the " Poikolitic " formation) was found, the following observations are made 
(pp. 468 and 469) : 

" This curious fish has been submitted to Professor Agassiz, and will very soon be 
published by him in the ' Fossil Fishes.'^ It appears to have been in great abundance in 
one locality and in one layer of the red earthy sandstone of Rhone Hill, near Dungannon. 
The space occupied by the fishes was very small, being not more than a few square feet, 
and the specimens obtained entirely exhausted it ; for, though an excavation was made of 
considerable extent, and carried carefully down to the level of the layer, and then below 
it, not a single additional specimen was discovered. Within that space they were crowded 
together, the surface of the layer being covered with them. The general size is 2*9'' long ; 
but one which is more isolated is 3*75" long and 63" deep. A small shell, Posidonia 
minutaj which, though not actually in the same layer, is found in the soft clayey seams 
which separate the adjacent layers, has been found in other localities [not in Ireland], but 
without any trace of the Pcdceoniscus. The only known localities [for this fish] is therefore 
Tyrone, Rhone Hill/' 

Other -information respecting these red sandstones was given some years previously 
in a paper, by Sir R. I. Murchison, *' On the Recent Discovery of Fossil Fishes {Pdao- 
niacus catopterus^ Agassiz) in the New Red Sandstone of Tyrone, Ireland," published in 
the 'Proceedings of the Geological Society/ vol. ii, p. 206, 1835.^ It is here stated 
that— 

" The quarry is at Rhone Hill, in the parish of Killyman, about three miles east of 
Dungannon. The New Red Sandstone in which it is excavated is a prolongation of th(^ 
deposit which occupies large tracts in the county of Antrim, and extends into this part of 
Tyrone, where it surrounds a small, slightly productive coal-field, but reposes for tlic^ 
greater part upon Mountain-limestone.... The beds of New Red Sandstone exposed in the 
quarry dip about 15° to the N.N.E., and consist, in the upper part, of red and green 
marls, passing down into a dark-red, thickly bedded, siKceous sandstone, with a few 
irregular, highly micaceous way-boards, of a deep-purple colour. The surface of some of 
the beds exhibits ripple-marks. The quarry (which is the property of Mr. Greer) is from 
25 to 30 feet deep, and the fishes are found only in the bottom-beds, but are in groat 
abundance." 

1 Ultimately described by Sir P. Egerton, in the ' Quarterly Journ. Gcol. Soc.,' yoI. vi, p. 4 ; and 
vol. xiv, p. 165, pl. 11, fig. 4. 

* Also referred to in the * Silurian System,* 1839, p. 43. 

6 
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Id both of tfae foregoiiig extzaots tins nd sandstcniB is tieafad of as Triassic in age ;' 
but of late yean it has been refiraied to tke Penman iHmatiaa, ai sliown hy tlie Pa/. 
eakpienu being termed " Fecmian " by Sir P. !^eatea in the ' Qurt. Jour. Geol. Soc.; 
vol. vi, p. 9, snd by Ur. Monis in his ' Gatalogoe of British Pbsnls,' -InA edit., 1854, 
p. 336. Its gedogioal plaoe has not yet been deterauned by the gatdogiail i 
snd for the present I prefer to r^ard it as 6t Permian age. 

The stratigisphical position of the redmsri and sandstcns of Bhens Hill CC|mi4li 
noticed at p. 481 of Pottlock's < Beport GeoL Lmdondeny/ fto. IIm toL mad M »- 
garded aa the aame as that ondetlying the Chalk and Qreensand at Bsnfacadag^ QLMidcB- 
deny), and having a thickness there of between 600 and 700 feet, and OTflri{|ing noMlli 
and sandsttmes, not less than 1000 feet thick, tawhidi ancoeed the CaiborifcwBiSMd. 
Denmian strata. 

6. EanmiA mnrTA. JOerH, sp. Fl. I, figa. 2&— 80 ; PL II, flga. 1— 7-, A T,4|gv8;«. 

PosiiKmu rnmiTA, JUtrH. Vm DeekmU D* Is Bedifl'b <&BAwh ^ Otiligl^ IM^ 

p. 4&S. 

— GoLbmtm, JOtrti <^). Wi. 

• — KsiTPMiuiiA [tcI Kxdpui»], FiiMr. Ibid. 

— mmiTA (GW^fkw), AlhtrH. Jahrbwh f. Min., 1632, p. 227. 

— — (jAJkarKi, ZUlam. Vim TantrfneTungea Wurttembergi, 

pL 54, <g. 5. 

— — (OtU^im), JOtrH. Hraognqplie, &c., 1634, pp. 1 14, 120, 121, 202. 

— — Got^rttit. PMnM- GannsDiK, purs ii, 1634-40, p. 118, pi. I13,flg. S. 

— — Fctig. SUn. Has. NKt. Hut. Btraaboui^, 1837, vol.ii, p. /. 

— Albkxtii, FoltM. Ibid. 

PosjDONOHYA HiNOTA, Bronn. Leth. Geogn. (1835-36), Tol. i, p. 164, pi. li, fig. 22. 

— — StriektaHd and MMrehUon. TraoMct. Qeol. Boc, 1840, 2d Mr., 

vol. T, p. 337, pi. 28, Jg 4. 

— — Brmm. Leth. Geogn., 3rd edit. (1851), Tol. ii, ptrt 3, p. 60, pi. 

ll.fig. 22. 
EsTHERiA HiNCTA, Rupert Jonet. Quart. Joutd. Geol. 8oc., vol. zii, p. 376. 

r™n 8i..h.in [Llg""' """■■■ Jt'""'']''"!""'" '« '» "■ <" ' ' 'i" 

iL"«ih rt .. 5 

(Height, more thui ^ „ ) 

' iLeugth J , 

From Sulibad, var. (Height, leH than Vn „ ") 

^«e*V 1 Jg,H 7 „ ]■•"■■»«■»» ? to 12, or 1 : IJ- 

1 We must remember, bowever, thst each of the terms "New Red Sandstone" and "Poikolitic" 
comprised, until about 1841, both tbe "Upper Red Sandstone" and the "Lower Bed Sandatone," the 
latter of which was then diTtded off, with the magnesian limestone, nnder Murchisan'a terra " PerraiaiL" 
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Carapace convex, compressed-oviform, like a Pisidimn} Carapace-valves more or less 
oblong, with rounded comers, or subovate ; varying in outline from subquadrate (PL I, 
fig. 28) to irregular ovate (PL II, fig. 1). The hinge-border is straight, but varies some- 
what in relative length, sometimes falling away quickly into the curve of the posterior border 
(as in PL II, fig. 4), sometimes equal to two thirds the length of the valve ; the umbo is 
placed forwards, at the end of the hinge-border, and the anterior margin curves away in 
front of it, with a bold, semicircular outline. The ventral border is more or less convex, 
usually symmetrical, but sometimes oblique (PL II, figs. 1 and 5), trending upwards pos- 
teriorly ; the hinder margin is rounded, like the anterior, but it is longer, more contracted, 
and less obtuse, giving an obliquely ovate outline to the valve, which is highest anteriorly, 
whilst in U. striata, E, Mangaliensis^ and E. Murchisonim, it is highest posteriorly. Figs. 
2 and 6, PL II, show the lateral convexity of the carapace to be greatest just behind and 
below the umbo, in the anterior third of the shell. Between the concentric ridges (which 
are about 14 in number and upwards), the carapace bears a reticulate ornament* of irregu- 
larly hexagonal meshes, 5 to 7 of which may be traced from ridge to ridge ; the size of 
the meshes and the thickness of their walls varying very much in different specimens 
(PL I, fig. 80, and PL II, figs. 3 and 7), according to the degree of fossilization and wear, 
for the most part. 

The best specimens which have afforded me exact information as to the form, structure, 
and features of the carapace of Estheria minuta are from Pendock, Worcestershire (Pi. II, 
figs. 1 — 3) ; all others that I have seen have suffered so much from pressure and from 
loss or modification of the shell-substance that the evidence they afford of the original 
conditions of the carapace is very obscure. A variety of E. minuta occurs also in the beds 
between the Trias and the Lias (Rhaetic) of England and Scotland ; and carapaces of this 
variety occur in excellent preservation in some localities (PL II, figs. 9 — 15). 

To understand rightly the exact relationship of the Triassic and Rhaetic Estheria of 
Britain to Estheria minuta of the Trias of the Continent, we must first take the latter in 
hand, and work out its characters, geological position, and bibliography. 

The chief specimens of the German Estheria minuta that I have examined have come 
from the south-western portion of the Triassic area of Baden, Wiirtemberg, and Bavaria, 
through the kindness of F. von Alberti, Sandberger, Bronn, Krantz, Hassencamp, and 
others. From the Thuringian and Hanoverian Triassic areas, in some parts of which 
E. minuta has been described as occurring abundantly, I have only one (Thuringian) 
specimen. Of French specimens, from the Trias of the Vosges (Alsace), I have some from 
Soultz-les-Bains, communicated by Dr. Schimper. 

My German specimens are — 

^ ReBembliDg in general appearance several of the recent Estheriie, — such as those figured in pL 1 1 
{Annulasa) of the *Proc. Zool. Soc.,' 1849. 

2 Very similar to that of the recent E, Dahalacenaia, Durckh., from the freshwater marshes of the 
Island of Dahalac, Abyssinia. (Baird, ' Proc. Zool. Soc./ 1849, p. 89, Annulosa, pi. 17, fig. 2.) 



44 FOSSIL ESTHERI^. 

1. From the Muschelkalk (or rather the Lettenkohle-group) on the Prim, near Bothen- 
miinster, not far from BottweU, about 50 miles south of Stuttgart. A dark-grey, hard, 
argillaceous, thin-bedded rock, very shghtly calcareous, weathering ochreous; casts of 
Eaiheria minuta (varying from ^ inch to -^ and less in length) on the plane of bedding. 
From Ml . F. von Alberti, of Friedrichshall. 

2. From Haigerloch^ in Swabia (Ilohenzollem), 32 miles S.S.W. of Stuttgart, and 44 
miles S.E. of Strasburg. Light-brown and fine-grained limestone (weathering grey), from 
the dolomitic beds of the Lettenkohlc formation, between the Muschelkalk and the Keuper. 
The specimens (casts of apparently double valves) are in the mass of the specimen, and 
are but few. From Dr. Krantz, of Bonn. 

3. From Simheim^ in Baden, on the Elsenz, 23 miles S.S.E. of Mannheim. Brown, 
tine-grained, gingerbread-looking, dolomitic (?) limestone. The Estheria (casts of double 
valves) lying crowded on two planes of bedding, which are half an inch apart. Frag- 
ments of Myalina (?) accompany the Estlieria on one of the specimens. These are marked 
*' Keuper-Mergel," and were given to nic by Dr. Krantz. 

4. From Ilcilbronn, on the River Neckar, in Wiirtemberg, 36 miles north of Stuttgart. 
Yellowish-grey, fine-grained, argillaceous stone, hard and heavy, and finely micaceous. 
Esiherice numerous in casts on the surface-planes, together with Lingula tenuiasima in 
equally large numbers, and a cast of the two valves of a Pleurophorus. Belonging to the 
'* Lowest beds of the Keuper-Mergel." Two specimens, from Sir C. Lyell. 

Another specimen, very similar, but with the Lingul(B in better condition, and the 
Estheria-casts less flattened, from MM. Engelhardt and Schimper, marked ''Dolomie 
superieur du Muschelkalk." 

These specimens afford crushed carapaces and often shell-less casts, which are wrinkled, 
rather than riilgcd, concentrically, and they rarely afford a clear trace of the distinctive 
reticulate sculpture (PI. I, fig. 30). 

5. Light-brown, laminated, sandy clay, with numerous delicate casts of Estheriay of 
(lifTcrent sizes,^ on a bed-plane. From the Lettenkohlenschiefer (shales of the Lettenkohlc), 
near Weyhers, Bavaria. This was kindly sent to me in February, 1862, by Herr E. 
Ilassencanip, of Weyhers (Franconia), Bavaria, in fulfilment of a wish expressed, in the 
' Neues Jahrbuch/ 18G1, Heft 7,^ p. 834, that I might be favoured with specimens of 
Estherice by Continental geologists. 

Mr. Ilassencanip informs me that the Estheria minuta occurs in the West Rhon — 
(1) In the Lettenkohlenschiefer near Weyhers and Fulda, as well as in the dolomite 
lelonging to the latter, also containing Lingula tenuissima, 

1 These are all small, varyiug from -}| to -jL- inch and less in length. 

- A provisional list of the species of Estherice that I had met with in November, 18G1, appears in 
this number of the ' Neues Jahrbuch;' considerable alterations, however, in the list have since been made, 
as are shown in this monograph. 
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(2) In the uppermost beds of the Muschelkalk, with Lingula tenuisaima^ near 
"Weyhers. 

(3) In the Bunter ('' Rothe "), just under the lowest bed of the Muschelkalk, on the 
lEube, near Gersfeld. 

6. From near Halle, on the Saale (Thuringia). 

Greenish-grey, micaceous shale. The Estheriay large and small,^ occur on the bed-planes ; 
'these have preserved their shape, but retain only a dull, thin, pulverulent film of the cara- 
j)ace. Labelled '* Uppermost Buntsandstein/' From Prof. Fridolin Sandberger, of Carlsruhe. 
Prof. Fr. Sandberger informs me, through Dr. H. G. Bronn (who kindly communicated 
%o me the specimens from Prof. Sandberger and Mr. von Alberti), that he has met with 
^his Edheria at Durlach, near Carlsruhe (Baden), in the Muschelkalk just above the Wellen- 
l^alk ; also in the Lettenkohle of Nimburg, near Bottingen, in the Brcisgau. 

Estheria minuta in Baden, Wurteinherg^ and Bavaria, — This little fossil has been 

Icnown to geologists for about thirty years as characteristic of the Upper Trias of Germany, 

jittention having been drawn to it by F. von Alberti ; and Voltz seems to have recognised 

it as an important fossil of the Keuper about the same time. It was referred to the 

molluscan genus Posidonia (subsequently Posidonomya, Bronn). Alberti and Goldftiss 

seem to have coincided in terming it P. minuta, for the former refers to the latter (in 

1832,^ and again in 1834,* when he described the species) as the authority for this name, 

although he used it before Goldfuss had published his description and figure. Von 

Dechen (1832) and Zieten 1833) refer to Alberti as the giver of the name, and in this 

I propose to follow them. 

1832. In H. von Dechen's German edition of De laBeche's * Handbook of Geology/ 
(H. T. de la Beche's * Handbuch der Geologic, bearbeitet von H. von Dechen,' Berlin, 
1832), p. 453, we find the earliest published specific name for this little fossil. Thus : — 
** P(mdonia Keuperiana^ Voltz (P. Goldfussii, Von Alberti?), Swabian Hall/ Lower Beds. 
minuta, Von Alberti, Rottweil."^ 

1833. In C. H. von Zieten's *Die Versteinerungen Wiirttemberg's, 1830-33, 
we have, at page 72 — 

'* Posidonia minuta, Alberti, De la Beche, bearbeitet von Dechen, Berlin, 1832, p. 
453. From the copper-marl of Rottweil." This is figured in Zieten's pi. 54 

fig. 5. 

1834. In 1834, F. von Alberti, in his ^Beitrag zu einer Monographic des Bunten 
Sandsteins, Muschelkalks und Keupers, und die Verbindung dieser Gebilde zu einer 

' Varying in length from ^ to -^^ inch. 
« ' Jahrb. f. Min.,' 1832, p. 227. 
3 'Monographie,' p. 114. 

* In Wiirtemberg, on the Kocher, thirty -five miles north-east of Stuttgart. The name here attri- 
buted to Voltz does not appear to have been given in connection with any description. 
^ In WGrtemberg, about fifty miles south of Stuttgart. 
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Fonnatioa/ pnblished full particuhun as to tiie occnrreoce of the siMhlled Posidonuv 
uiNDTA. in certain beds of the Trias. 

The Triattic struta of the WuHembetg dktriot be grouped tkua : 




(900-1000 &et.) 



lliucbelkdk 
(700—1036 teet) 



Kcaper-8and(tnn, or Tnj«g«ted nurli with Hodilooe. (hclodii^ tlu M-called 

boDB-btd of the Liu.) 
Keoper-Gfpft, or Tui^ated marla with gjpnm. (locltidiDg m, B^tiliferans 



«•) 



/Ojptdm, 

j IdDlMtOtM. 



1 Dolomite (^0 Utt). 
LettenlEohlaiigtiippe / Sanditone. 

Harl-Blmte {SilAeria). 
Letteokohle* (1—12 incbn). 
Shale and undatoDc (SttAeria). 

{Umettbneof Priedriohlhtll (160—400 feet). 
Anhjdrite-groap (350—400 fMt). 
Welleukalk (200—240 feet). 



ISimter Sandttoin (600-400 (bet). 



At pp. 114, 11», and 120, of AlbeHi'a * Monogr^hie,' he aaya — "Above the dolomite of the Moschel- 
k^ and betow the LettaokoUe (Coal-ahale), are cU^-beda and riiRlcs, which pasH more or leia into 
aandy abale, and aometimea into aandstone, and then they become rery micaceous. In these strata occur 
Equuehm arenaeeum, Bronn, HeMOpteru vittata, var. migor, Bron^., i.nd Fucoidnt bodies ; also Reptilian 
reroaioB {Mattodoiuaurv*), OyroUpia tenaittrialut, Ag., Hybodui tuilanu, Ag., and Pondonia wtimtta, 
Ooldfou. 

"P. MiHDTA, Ooldf., is aqoare-OTal, with 9 or 10 concentric ribs, of the siie of aflaz-aeed; like 
P. Seektri (Bronn) from the Granwacke, and the P. Sronni (Goldf.) of the Lias, hot smaller and thinner. 
It is figured in Ton Ziethea'a ' Verst. WUrt.,' pi. 54, fig. 5. It occara at the Primthal,* near Bottwcil 
(about fifty miles south of Stuttgart), in the Bore-hole No. 3, near Schweningen." 



> 



^ A detailed lection of the Reaper, as seen near Stuttgart, is given in the 'Silurian System,' p. 30 ; - 
and a careful comparison of the Eoglisb German, and French Triasiic beds will be found in the aame 
chapter. 

> In hia ' SteiDkohlenformatioD in Sacbaen,' p. 4, Oeiaitz says — " The Lettenkohle (Shale-coal or 
Kenper-coal) is described by Voigt, in hia ' Versuche eiaer GcBchichle der Steinkohlen, der Braonkohlen 
und des Torfes,' aa the generally impure, argillaceous, and pyritous coal-beds of the Eeuper, lying on the 
MuBchelkalk, and met with on the Schusserberg, near Mattstedt in the Grand-Duchy of Weimar, and at 
some other places in Thuringin, in France, in Saxony, on the bank of the Main, near Schweinfun in Swabia, 
and in Lothringen. It is of little value as a fuel, even for lime-burning and furnaces, and is chiefly used for 
the manufacture of alum and vitriol. The organic remains of the liettenkohle-group have been described in 
a monograph by J. G. Bomemnnn, in 1856." 

> A specimen from the valley of the Prim is referred to above (p. 44), aa having been kindly pre- 
sented to me of late by the veteran geologist Ton Alberti. 



ESTHERIA MINUTA. 47 

At pp. 113 and 114, we have the following section of the beds in which P. minuta occurs, in 
descending order : 

Feet. 
Dolomitic rocks of the gypsum -group. 

Greenish-grey marl-slate 1 

Yellowish -grey, dolomitic, marly beds, with some impressions of Plants, Lingula 

tenuissima, and Posidonia minuta 2j 

Grey dolomite i 

Dolomite, with indistinct Shell-remains 1 

Aluminous sandy shale, with indistinct Plant-remains, carbonaceous patches, and 

much mica. Equivalent to the sandstone of the Lettenkohle-group 4f 

Dolomite |- 

Dark, ash-grey, somewhat sandy shale, with calcareous and sandy nodules 1 

Grey dolomite 1 

Blackish-brown, sandy, and micaceous marl-slate, full of carbonaceous patches, 

and with remains of Fishes and Reptiles. Equivalent to the Lettenkohle 5i 

Ochre-yellow, dolomitic marl 3J 

Ash-grey, shaly clay, with fragmentary shells 7 J 

Yellowish-grey dolomite. 

This section was taken from the shaft above the Bore-hole No. 3, near Rottenmlinster, and from the 
neighbouring bank of the Prim. 

At pp. 116 and 117, the section of the " Posidonia-marls," near Rietheim, is given thus: -'"Above 
Eietheim, near Hall,' there are on the Muschelkalk a few inches of dolomite, full of remains of Reptiles 
and Fiahes, then the Lettenkohlensandstein. 

*^ In the quarries between Rietheim and Bieberfeld the sandstone (Lettenkohlensandstein) is thirty to 
thirty-five feet thick, in beds of as much as three and a half feet thick. It contains a quantity of Reptilian 
and Fish remains, and fine impressions of Plants ; thereon lie sandy marls, passing into shaly sandstone, 
and containing many Plant-impressions ; light-grey in colour, passing into yellowish-grey (eight to ten feet 
thick) ; yellow and grey marl, harder downwards, and dividing itself into beds of five or six inches thick, 
rich in Pondanue, Above that come variegated marls. Above the Posidonia-marls appear here and there 
the Lettenkohle, then again yellow, and lastly variegated marls." 

At p. 121, he adds: — "The Mergelschiefer [marl-shale] above the Lettenkohle is of grey, yellow, or 
green colour, and often passes into shale, sandstone, or dolomite. It contains Reptilian remains. Fish 
remains {Aerod%» or Hybodwi), and Plants {Eguuetum arenaeeum? Bronn, Taniopteris vittata, var. major, 
Brongn., Pterophyllum longifolium, Brongn.), also Posidonia minuta, Lingula tenuissima,^ and a bivalye 
like Sanguinolaria in form. 



^ In Wlirtemberg, thirty-five miles north east of Stuttgart. 

^ This is the Equisetites Bronni, Sternberg, and the Catamites arenaceus minor, Jaeger. 

' According to Alberti, op. cit., p. 318, Lingula tenuissima, Bronn, occurs in the Dolomite, the 
Lettenkohlengruppe, in the Muschelkalk, and in the Bunter Sandstone. It occurs, according to Bornemann 
('Org. Reste Lettenkohl.,' 1856), rarely in the Myacites-clay of the Lettenkohle-group, but more abun- 
dantly in certain of the passage-beds between that group and the Muschelkalk. Having examined 
several specimens of Triassic rocks containing Xtn^/ce, namely, those already mentioned (p. 44), and some 
others kindly lent me by M. Engelhardt, of Niederbronn, and Dr. Schimper, of Stuttgart, I have noticed 
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At p. 202, Von Albert! mentions the occurrence of Pandonia minuta in red standstone (Banter 
Sandstein), together with Plant-remains, near Sulzbad (Bai-Rhin), and Corcelles (Haate Sadne) ; also 
TAngula tenuissima at Sulzbad and Douptail. (These and other fossils, many undetermined and unde- 
terminable, were seen by Alberti in the Museam of Strasbarg, in 1831.) 

At p. 320, it is stated that Psammodui Elytra, Ameula mbeostata, Pondonia minuta^ and Equue- 
turn arenaceum occur both in the Banter Sandstone^ and in the Keaper. 

1834-40. In A. Goldfuss's 'Petrefacta Germaniae/ Zweiter Theil. (1834-40), p. 118, 
the following occurs : 

" Posidonia 7ninuta, nobis, PL 113, fig. 5, Posidonia testa minuta, transversim ovato- 
rotunda, plana, inaiuiculata, costis majoribus concentricis (8-10) minoribusque marginali- 
bus confertis. Zieten, /. c, pi. 54, fig. 5. These small sheUs occur bed-like in the 
Keuper, especially at Hassfurth' (not far from Schweinfurth),' near Heilbronn,* and at 
Pforzheim.^ Usually there is only the impression of the outer surface, rarely the remains of 
the extremely thin shell. The shell is flat, obliquely roundish oval, and has 8-10 convex, 
regular, concentric wrinkles. In the lower third these become smaller, and lie closer 
together. There are no ear-hke processes." 

1843. In giving an account of the Triassic beds of Wurtemberg, 1843 (' Das Plozge- 
birge Wiirtemberg's,'* p. 541, &c.), P. A. Quenstedt separates the Lettenkohle-group from 
the lower part of the Keuper, and ranks it as the upper member of the Muschelkalk. 
Hence some authors refer to Estheria minuta as belonging to the Keuper, after 
Alberti's classification ; whilst others speak of it as being lower in the scale, either as 
occurring in the Upper Muschelkalk or between that and the Keuper, according to their 
views as to the relations of the Lettenkohle for this is regarded by some as being 
distinct from both the Upper Muschelkalk and the Keuper. Quenstedt's classification is 
shown in the following table : 

that in the Gr^s Bigarrd, of Sulzbad, there is a Lingula three fourths of an inch long, and three eighths 
wide ; that in the hard, dark-grey shale of the Wellenkalk of ITorger, Wurtemberg, there is a Lingula half 
an inch long, and three eighths wide ; that in the dolomitic niarlstone of the Lettenkohle of Durlach, 
Baden, the LingulcB are one fourth of an inch long ; and lastly, that in the Estherian marlstone, near 
Heilbronn, the Lingula are only three sixteenths of an inch in length. This gradual dwarfing of the 
Lingulce (in the ratio of six, four, two, and one a half), as we rise in the series towards the Keuper, indi- 
cates the gradually increasing influence of some agency unfavorable to the growth of these Brachiopods, 
such, perhaps, as a larger and larger influx of fresh water into tlieir habitat, until the water became 
sufficiently free from salt to allow of the presence of Estherice, whilst the Lingula tenuissima still survived. 

^ P. minuta is not mentioned amongst the fossils of the German Bunter Sandstone, at p. 39, but it 
is at p. 202, as found at Sulzbad. 

~ In Bavaria, on the River Main, thirty-four miles north-east of Wurzburg. 

3 In Bavaria, on the right bank of the River Main, twenty-four miles north-north-east of Wurzburg. 

* In Wurtemberg, on the River Neckar, twenty-nules north of Suttgart, twenty-six miles south-east 
of Heidelberg. 

^ In Baden, at the confluence of the Enz and the Nagold, fifteen miles south-east of Carlsruhe. 

6 Tiibingen, 8vo, 1843. 
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Keuper 



MuscUelkalk... ( 



Banter 



i Yellow, hard sandstone, with Bone-hed. Modiola minuta, Avicula gracilis, 
and Myacitea, Patches of coal. 
Red clays. 

d /White sandstone, alternated with bright-coloured and blue clays ; coal- 

I patches ; silex and agate. Reptilian bones. 

c Variegated marl and sandstone, with foot-tracks and ripple-marks. Shells 

rare. 

^ Green and reddish sandstone. Plants. 

« Gypsum and marls. Shells. Reptiles. Ceratodus, 

Dolomitic limestones. Estheria minuta, Lingula tenuiasima, Trigonia 
Gold/usaii, Gervillia socialis. Fishes. 
fd, Lettenkohle j Mari and clay. Mastodontosaurus, 

Grey sandstone, with Equiaetitea 

Grey sandstone, with Bone-bed. Coprofitea, Gryolepia tenui-atriatua, 
Acrodua Gaiflardoti, Paamtnodua, Hyhodua plicatilia, Dracoaaurus 
Bronnii. 
( Dolomite, and limestone. Pemphyx Sueurii, Fucua Hehlii. 
Thin marly limestones. Saurian and Fish-remains, Ceratitea nodoaua, 

Encrinitea lUv/ormia, and abundance of marine shells. 
Limestones. 

{Limestone. 
Clays with gypsum and rock-salt. 
Limestone. 

/Wellenkalk ") », • i. n p 

i ,„ ,, , , . [ Marine shells, &c. 

I WellendoJomit ) 

b. Red sandstones. 

a. Sandstone. 



c. Muschelkalk 
• proper 



^a. Wellenkalk 



Qaenatedt thus refers to Eatheria minuta and Lingula tenuiaaima of the Keuper, in his ' Flbzgebirge 
Wi&rtembergt,' pp. 71 and 75. ''Above the Lettenkohle (he says) is an extremely hard dolomite, 
tereral feet thick, lying between tbin dolomitic beds, darkish [in colour, and streaked with yellow. 
Careful search in the thin dolomites overlying the hard variegated dolomite, may be made with 
interest, for at every splitting of the beds the little Poaidonia minuta scales off in thousands ; and in some 
specimens a thin-shelled Lingula occurs, which in this association, although without any very striking 
characteristic of its own, becomes the strongest boundary-mark for the Muschelkalk formation. This fine- 
striped JUngula, called tenuiaaima^ on account of the thinness of its shell, is distinguished only by its place 
of occurrence from the Lingula of other formations. It lies always above the sandstone and variegated 
dolomite (Flammendolomit), and scattered among the Poaidonia, P. minuta is seldom many lines in 
diameter, it has an obliquely oval shell with a straight hinge, and is only on account of its concentric 
wrinkles recognised as a Poaidonia, The specimens might be taken for badly preserved Aatartea, or many 
other shells ; so little is known of its generic characters.*' 

Again, in his 'Handbuch der Petrefaktenkunde,' TQbingen, 1852, p. 516, Quenstedt says — ^' Poaido- 
nomya minuta (pi. 42, fig. 13 ; 'Zieten. Verst.,' pi. 54, fig. 5) lies in millions in the dolomitic beds above 
the Lettenkohle. This little longish shell may as well belong to an Aatarte, or any other bivalve. From 
the impressions this cannot be decided.'* 



1851. From H. G. Bronn's third edition of his 'Lethaea Geognostica,' 1851, vol. ii, 



n 
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part 3, p. 60, after a list of synonyms, of which we have availed oiu'selves (with some . 
shght coiTections), Posidonomya minuta is stated to occur in the following localities. 

Rarely in the Bunter Sandstone, with plants, at Siilzbad and Corcelles ; also 
in the uppermost part of the Muschclkalk (20, near Biberfeld in Wiirtcmberg ; more 
plentiful in the Lettenkohlen-Gruppe (k) of Wiirtemberg on the Schwarzwald, near 
Rottweil, at Rottenmiinster, and elsewhere (o, p, Albcrti, r Quenstedt); also at 
Pforzheim and at Sinsheim, near Heidelberg; in the uppermost layers of the 
Keuper Sandstone (ec) in Wiirtemberg (Tabingcn) ; and, as it appears, still higher, 
increasing in size (to T" long). Lastly, at Hassfiu-th, near Schweinfurth (Goldfuss), and 
in the Keuper, near Weimar ; in the Upper Keuper, at EUiehausen, near Gottingen, and 
in the Upper Bunter Sandstone, near Dassel, in the Soiling. Posidojiia Keuperina has 
been recorded from the Lower Keuper beds at Hall, in Swabia, and is probably identical. 
. On the other hand, adds Bronn, the occmTCUce of the true P. minuta in the Russian 
Copper-sandstone (Kutorga, in Jahrb., 1844, p. 742, and his Zweit. Beitrag zur Palaontol. 
Russl., 1844, p. 14, pi. 1, fig. 4 (Comp. Jahrb., 1849, p. 754), and in' the Keuper of the 
Venetian Alps (CatuUo in ' N. Ann. Scienz. di Bologna,' 1846, Febbr.), is very doubtful. 

Tliuringia. — ^The published notes on the occurrence of Estlieria minuta in the Thu- 
ringian Trias are as follow : 

1849. Ilerbst ('Neues Jalu-buch, f. Min.,' 1849, p. 545) refers to P. minuta being 
met with in the Keuper of Weimar. 

1856. Dr. J. G. Bomemann has treated of Posidonia minuta in his work 
' Ucber organische Reste der Lettenkohlengruppe Thiiiingens,' 4to, Leipsic, 1856, p. 179, 
and figures it (indifferently) in his plate 1, fig. 9. It occui's, he says, at Johannisthal, 
near Miihlhausen, and elsewhere, in great numbers on the surface-planes of the Myacites- 
clays of the Letten-coal group, associated Avith Triyonia transversa} Borneni., and 
Mi/acitcs leiticuSy Bornem., and in a similar state of prcser\ ation ; and also in the black- 
grey shales Avhicli accompany the Letteukolilc, but in bad preservation. It reaches 
generally to about three millemetrcs in length. Venus (hnacina, Goldf., and Linr/ula 
tenuissima, Bronn, with remains of Anvdus GaUlardotiy Ag., and teeth of Plaeodus also 
occur in the Myacites-clays. ^ 

1857. In a paper on the Entomostraca of the Trias of Thuringia, in the ' Zeitschrift 
dentsch. geol. Gesellschaft,' vol. ix, p. 198 (1857), K. von Seebach mentions the occiureucc 
of Posi'lonomya minuta^ Bronn, in marls, immediately underlying the Lettenkohle of the 
Keuper, at the Gelmerodaer Berg and elsewhere, near AVeiniar, where it is accompanied 
with Acrodns Gaillardotiy Ag., Colohodu!^ varius^ Gicb., Plant-remains, Myophor'ia 
transversa^ Mj/aeites, Cythei'i? Pyrus, Sccl^., C, procera^ Secb., C. teres, Seeb., and C. 
dispar, Seeb. 

^ This is the Lyriodon viilgare, Goldfuss, 'Petref. Germ.,' ii, p. 108, pi. 135, fig. 16, c, 
- Von Seebach terms the first three of these Entomostraca Bairdicp, but to me they do not appear to 
belong to that Bnbgenus. 
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In the marls of the jVIuschelkalk of the same district, vou Seebach also found' 
^, minutay with GerviUia socfa/iJi, Wism., Colobodtis varius, Gieb., and casts of 
€fyf/ieres. 

Hanover. Dr. Volger, of Giittingen, mentions in the ' Neues Jahrbuch f. Min./ 1846, 
p. 818, the occurrence of Pomlonomj/a minuta in the neighbourhood of Gottingen, at 
"EUichausen, in the Upper Kenper, and near Abbccke in the Soiling, not far from Dassel,^ 
in the Upper Bunter Sandstone (laminated sandstone, alternating with marl-beds), in great 
numbers ; and he suggests, " may it not be a bivalved Crustacean ?" 

In 1860. Baron von Strombeck, of Brmiswick, described the position of the beds 
containing Estheria minutay near Salzgitter, Hanover, in his paper^ on the Myophoria- 
"beds, published in the * Zeitschrift dcr deutsch. geol. Gesellschaft,' vol. xii. From infor- 
mation derived from Ilerr Schloenback, the folloAving series of beds is said to be obsciTcd 
at the foot of the Greif and at the Salgenteich, near Salzgitter * (p. 387). 

Variegated Keaper-marl. 

Lettenkohle, 1 inch. 

Greyish-yellow, micaceous, and Argillaceous sandstone, alternating with dark-blue laminated clay, 

Jdyophoria pes-anstris, M, transversa, Lingula tenuissima, and Posidonomya minuta. 
Reddish-brown clay ; in its upper part a limestone (2 feet thick), containing Myophoria Strnchmanni, 

M. pes-anaerisy and Ammonites (fieratitea) nodosus : 20 to 50 feet. 
Muschelkalk. 

Close to Liineberg/ at, and near the Schafweide, the section appears to be from 
von Strombeck's account (p. 381, frc.) — 

Variegated Keuper-marl. 

Laminated clay (with Lingula tenuissima), alternating with thin beds of limestone, full of pscudo- 

morphic salt-crystals. 
Dolomitic beds,^ with Myophoria pes-anseris and Ammonites nodosus. 
Dark greenish-blue clay: 100 feet. 



* In the valley of the Sollen, twcntj'-three miles north-north-west of Gottingen. 

2 * Ueber die Trias-Schichten mit Myophoria pes-anseris, Schlot., auf der Schafweide zu Liineburg.' 
5 See the geological map of this district, in * Karsten's Archiv,' xx?i, pi. 1. 

* For a map, see 'Zeitscli. deutsch. geol, Gcsell.,' 1853, vol. v, pi. 11. 

fi Belonging, according to the author, to the Lettenkohle-group, and not to the Upper Muschelkalk. 
See also Von Strombeck's paper •Ueber das Vorkommen vou Myophoria (Triyonia, Lyriodon) pes- 
anserisy Schlot., sp.' 'Zeitsch. d. deutsch. geol. Ges.,' 1858, vol. x, p. 80, Ac. In this memoir (p. 86). 
Posidonomya minuta is said to occur here and there in the Myophoria-beis, but not abundantly, in com- 
pany with Myophoriay Myacites letticus, Gerviliia socialis, Pecten A^bertii, Lingula tenuissima, &c. 
The last mentioned is figured in Bronn's 'Lethaea Geognost.,' vol. ii, part 3, p. 51, pi. 13, fig. 6. At 
Liineburg, it has not so sharp an umbo as in Bronn^s figure. It occurs plentifully on the surface-planes 
of the shales, and occnsionally in the other beds, and always preserves its brownish thin shell (contrasting 
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Estheria minuta in France {Alsace). 

In the * Jahrbuch fiir Mineral/ &c., 1832, p. 227, F. von Alberti says : — " A year ago 
I was in Strasburg, and I saw in the museum there Lingvla tenuissima^ Fosidonia 
tninuta, Goldf. (P. Keuperina, Voltz ?), Avicula subcostaia, Goldf., and Calamitea arenaceus^ 
Brongn., from the Bunter Sandstone of the neighbourhood of Sulzbad.* 

In the ' M^m. Soc. Hist. Nat. Strasbourg,' 1837, vol. ii (see also the * Jahrb. f. Min.,* 
1838, p. 340), Voltz mentions the occurrence of the following fossils in the Middle 
Bunter Sandstone ^ of Soultz-les-Bains. Saurian remains {Odontosaurus Foltzii, Mejer, 
&c.). Crustaceans {Gebia? obacura, Mey., Galathea audaw, Mey.), Pecten discites, Schl., 
Poaidonia minuta, Bronn, P. Albertii^ Voltz, Mya ventricoaa, Schl., and abundant Plant- 
remains.* 

I have seen some French specimens of Eatheria minuta, by the kindness of Professor 
W. P. Schimper, and his friend M. Engelhardt, of Niederbronn. 

1. From Corcellea {Haute Same). From the Lettenkohle, '' Estheria Keuperiana, 
Voltz," on the bed-planes of black laminated Ugnite ; the shell flattened, slightly wrinkled, 
retaining its ridges and interspaces (best seen on some impressions), and changed 
into a white siliceous (?) substance, with faint traces of structure. From MM. Engelhart 
and Schimper. 

2. From Oberbronn {Baa-Bhin). Brown dolomite, like that of Sinsheim and 
Haigerloch, weathering ochreous ("Mames dolomitiques du Muschelkalk, Letten- 
kohlegruppe). Scattered casts (chiefly of the closed carapace) ; some bare, some with a 
whitish film of shell. From Dr. W. P. Schimper. 

3. From Soulz-hs-Bains [Bas-Bhin). In greenish grey and ycUowish-grey shale, 
more or less micaceous. From Dr. W. P. Schimper, of Strasbourg. These Eatheria, 
occurring on the planes of bedding, and mostly crushed, appear in some instances to have 

with the casts and impressions of the other fossils). It is peculiar to the Lettenkohle-group according to 
YOU Strombeck (p. 86) ; but Bronn seems to give it a larger range ('Leth. Geog.' ii, p. 51). See also above, 
p. 47. 

^ Soultz-les-Bains (also Soultz-a-Bains and Su]zbad),in France (Dep. du Bas-Rhin), about twelve miles 
west of Strasbourg. For the geological features of this place and its vicinity, see A.Daubrce*B 'Description 
Geologique et Mineralogique du D^partement du Bas-Rhin,' Svo, 1852, with map and sections. Hogard*8 
'Descript. Mineral, et Geol. des Regions Gran, et Aren. Syst. des Vosges,' 1837, treats of this locality, and 
gives geological sketches and sections of the neighbourhood. Voltz also described the geology of the 
Vosges in the *M^m. Soc. Hist. Nat. Strasbourg,' 1837, vol. ii. 

2 The Upper Bunter Sandstone of Sulzbad is stated by Voltz to contain fossils of the Muschelkalk, 
without Plant-remains. Voltz*s Lower Bunter Sandstone is now known as the Vosges Sandstone (Grcs de 
Vosges), probably of Permian age. 

3 The particular distribution of these fossils in their strata can be better followed by a study of 
M. Daubr^e's *Descript. Geol. Bas-Rhin/ 1852, p. 116, &c. 

* P. Alberta is described by Voltz, in a foot-note, at p. 7 of his memoir, as having the ventral 
border sinuous, and being longer than the P. minufa, but quite as small. This appears, however, to have 
been a variety, or a distorted individual. 
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•tmndmoe of muine sfaella and rawuH of Snnnas. Beneath these, the upper bed of the 
MndrtoiMi tfaat in vnaSaA amtaiM tomH wood and CalamUen. The rlay.bnitd that 
SDOceeds oontaiiu impresakitt of Fcnn md Canifen. It is in the clay-I)»uds oo^ ering the 
lower bed of straie, or the third, that one meets with the most numerous ntid best 
pmened inquanoiu oC phnti. In Uie oli^ tiw most dehcntc parts of tlii; plauti; ait: 
adminfaly preaarred. One of theee lower clsy-bMuhi is covered, so to say, with Posido- 
momga omiste ; another eihSnta the impreeriona of two mistarcaus belonging to the 
genera Bm^ymt and ^^}" (p. 116.) 

Id 1853 W. F. Sdiinqwr mentkmed Pomiomotiitfa itnimtd m iiis 'Notes on tlic 
Sphoaurea of the Triaa of Alaace/ forming part of his ' Falu-'ontolc^icji Alsatica/ in the 
'M^. Hns. Na^Hist Straaboo^' 1863, vol. ir. At p. 7 speaking of tlie /ijjudUea 
tmtijUMi, Sdiiii^ (pi. 8, fig. 2—4), he aaya, it occtu^ in inunbet^ iii all positions, is won- 
deaifbllj like the recent Jpn ea»eriformi», that annntdly swamis iu some of the [tools of 
file neighboorfaood of Straabni^ ; it is found in ai];illaccoua beds together with Pmido- 
nokya Mtaa/a in the iq>per part oS the Giw bigaxr^ tit Soultz-a-bains in the Dcpartcmeut 
do Baa-Bhin. A Jjimtihu {Jjimt^ta Brtmaii) wta found in 1851 in tlic Grea bigarre, 
neu WasaebDBe, f^wnt ten milea ftom Stnalrarg. 



Eitkeria mimUa? i% the Trias ttf Noriien Itafi/. In the ' Nuovi Amiali Scicnz. 
Nat Bologna/ 1846, Febbr., Prof. T. A. CatnOo mentions the occurrence of Podido- 
nomjfa mimta in the Venetian Alpa (See Bronn* quoted above, p. 50). Poiiidonom>/<i 
Wen^enm and Jmada gkhiliu, mentiuied at page 13 as small bivalves, of doubtful rda- 
tionship, occurring in the St Gassian beds of the I^toI, may be again refi^rrcd to here. 

^ Schimjiet find Moogeot, 'Klouogr. Flantea Foss. Ores Bigtr.,' 1844, p. 5; and 'H^m. Mm. Hiat. 
Nat. StniBboiirg,' vol. \y, p. ", 



I 
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■ The following Table shows, in chronological order, the chief i-ecorded occun-enccs of 
Esiheria mimta in the Trias of Germany and Vrancc, and the geological horizons in 
which it has been found : 



Dile. 




Authority 


Aulbor or 


Localilj-. 


Cicolojjicsl btagc. 


1832 


Po lid oil in Kenpcriana 


Voita 


Declien 


Hall (Wurtemberg) 


Lclteukoble group. 


1832 


P. minuta 


Albert! 


Declien 


Rottneil (Wiirteraberg) 


Letteiikoliie group 


1832 


P. Goldfassii 


Albert! 


Dedien 


Hall (Wurtemberg) 


Letteukoldc group. 


IU32 


P. iniiiiita 


GoUtruaa 


Albert! 


Sukbnd CBas.Rbin) 


Lower Bnnter. 


1832 


P. Keupprina 


Voha 


Alherti 


Suhbnd (BflK-Bhin) 


Lower Buutcr, 


1833 


P. minuta 


Albert! 


Zicten 


Rotlweii (Wilrtemberg) 


LeltenkuLlc group. 


1834 


P. niimita 


GolJfusa 


Alberli 


ttottweil CWiirlemberg) 


Lctteukolile group. 


1834 


P. niiuuta 


Gold fuss 


AllKrti 


Rotteumilnster (Wur 
tern berg) 


LettenkobJe group. 


1834 


P. minuta 


Gold fuss 


Albert! 


Rietheim (Wilrtemberg) 


Letfenkolile group. 


1834 


P. minuta 


Goldfuss 


Albert! 


Bieberfeld (Wiirteni-lLcttenkohle group. 

berg) 1 
Sukbnd (BsB-Rliin) Lower Biinter. 


1834 


P. mionU 


Goldfuaii 


Albert! 


1834 


P. tniaula 


GoldfuM 


Albert! 


Corcelies ( Haute- Sao iic)]Lettcuko!ile group. 


1834-40 


P. miaitta 


Goldruas 


GoldfuM 


Haaafurth (Bavaria) 


Let teukoble group. 


183i-40 


P. mioula 


GoldriiM 


Goldfuss 


Ileilbroun (Wurtem- 
berg) 


Letteiikohle group. 


1834-40 


P. minuta 


Goldfu-is 


Goldfuas 


Pforzheim (Baden) 


Lettenkoble group. 


1835-8 


Posi'ionomya miDUtn 


Broun 


Bronn 


Tubingen (Wurtemberg) 


Upper Keupcr. 


1835-8 


PoaiUoiiomya mi aula 


Broiin 


Bronu 


Sinsbeim (Baden) (and 

other places men- 
tioned in thia table) 


Letteukolile group. 


1837 


Poaidoiiin ra inula 


fironn 


Volti 


SulabnU (Baa-Rbin) 


Lower Buutcr. 


183; 


Podilouin Alberlii 


Volt! 


Vollz 


Rukbad (Baa-Rbin) 


Lower Bunfer. 


1843 


Foaiijoiiia m inula 


-. 


Quenstedt 


Wiirtembcrg 


Lclteukoble groitp. 


184G 


P. mimiia 


-. 


Catullo 


Veuelinn Alps 


.' 


1846 


Poaiilonoinya miuuta 


- 


Volger 


Ellieiinusen (Hanover) 


Upper Keuper. 


1846 


Posidoiiomja minuta 


— 


Tolger 


Abbccke (Hanover) 


Upper Buuter. 


1849 


Posiilonomya niiouta 


— 


Herbst 


Weimar (Thiiriiigia) 


Let teukohle group. 


1851 


Posidonomya minuta 


Bronn 


Bronn 


(See above) 


— 


1832 


PosiJonia minuta 


Albert! 


Daubr^e 


Oberbronu (Bas-Rhin) 


Kcup. & Lcltenkl. 


1852 


PoEidoiiia minuta 


AlberU 


Daubrce 


Siilzbad (Bas.Rl.iu) 


Lower Bunter. 


1853 


Posidonomya minuta 


— 


Schimper 


Snkbad (Daa.Rhin) 


Lower Bunter. 


1B56 


Posiilonia minuta 


Albert! 


Bornemanu 


Juhnnnistbal (TLnrin- 
Weimar (Tliuringia) 


Lcttcnkolde group. 


1857 




_ 


Seebncb 


Lettenkoble group. 


I860 


Posidonia miuuta 


~ 


Strorabeck 


Salzgicter (Hanover) 


Leltcnkoblc group. 



Wc may add Gersfeltl (see \i. 45) as h locality for JH. minuta ui the Buiiter, Hoi^er- 
Jocli (llobt-nzollcm}, Nimburg (Breisgmi), and Weyhers and Fiilda (Bavaria), ns otiiei 
localities for _£'. minulit in tlie Lettenkolile group, (see p. 44 and p. 45) ; also Durlacli 
(Baden) mid Weylicra (Bavaria) as localities for K m'/mla in the Muschclkalk, and 
Hulle (Thtu-ingia) for H. t/ii»ala in the Keuper (pagu 45). 

T(il/k sIioww(/ the ocairrence of Estherin niitiula in Ihe various memhers of /he 
European Trias. 


! 


MembmofibeTriM 


E«ei.i.d. 


E«lern Krauw. 


B«dw.WarteniberB. 
■nil BiiBtia. 


nnnoter. 


Thnrinpt. 




Upper Keuper 
Lower Keuper 
Leltetikoble 
Miiachelknlk 
Upper Burner 
Lower Bunter 


- 




Tubingen 

DiirUch 
Genfeld 


EUieliBasen, &c. 
Sshgitier 
DBsiel, 4-c, 


Weimar. 

Joliannistluil, &c. 
Weiinar. 


This Table is constructed on imperfect grounds, and therefore is only offered as a pro 
visional synopsis. I have not seen specimens from the places the names of which aw 
given in the Tahle, and which have been referred to as localities for the liilliprirt in cortaic 


^^^^H 
^^^^1 



The asterisks indicate the zones in the several districts from which I have had 
specimens under examination. 

Habitat of Esfhcria minuta. — In Alsace, Baden, Wiirtemberg, Bavaria, Thuringia, 
and Hanover, the Estheria minuta is associated vrith Lingda tenuisaima, a marine sheD, 
subjected however to the deteriorating influence of fresh water, if the obBervations on 
this point at page 48 bear me out. Other marine molluscs also, such as Myacites, Ger- 
vUlia IHgonia or Myophoria, Pecten, and PleuropJioms, accompany E. minuta, at Tarioos 
localities over this wide district, occiuring, for the most part, however, in beds amongst 
which the Estherian shales are occasionally intercalated. The general occurrence of the 
Estheria in interlaminated shaly beds, strengthens the opinion that they existed chiefly 
at the intermediate periods when the fresh water had gained some predominance in the 
shallow seas or lagoons. In tlie Bunter Sandstone of Alsace, land-plants occur in the 
Estherian clays ; but here, whilst the freshwater /Ipus is one of the associates of Estheria, 
a Limulus intrudes itself in accompanying strata of the same age, (Sec p. 54). 

In some of the beds of the Keuper, crystals of salt have left their casts abundantly, 
showing both the saltness and the shallowness of the seas or lakes in which the upper 
Keuper beds were deposited. But however near to these salt-bearing beds the Estheria 
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occui', they are never found in them. Such pseudomorphic salt-crystals occur near 
Liineberg, in the shales with Lingula tenuissima, alternating with the limestones, just 
above the Lettenkohle group ; in the dolomitic beds of which latter Estheria minuia 
occurs (sparingly) with Myophonce, &c. (See page 51.) So again, in England, the 
pseudomorphic salt-crystals occur in the Upper Keuper shales immediately overlying the 
grey sandstones and shales containmg Esfheriay but not in the Estherian shales themselves. 

Estheria minuta of the EngUsh Tinas. 

In the New Red Sandstone of England Estheria minuta is abundant at places, and 
often occurs as well-grown individuals (larger than any from the Continent that I have yet 
had an opportunity of seeing), and occasionally (as at Pendock) most perfectly preserved. 
Judging from the materials at my command, I may say, that the English specimens are 
more variable in their shape than those found in Germany, since they are apt to contract 
the posterior portion of the carapace-valves, and so take a subovate form ; but I cannot 
say that such a variation of outline may not be found in the foreign specimens, of which 
I have not seen a very large series. 

The beautifully perfect condition of the carapace in PI. II, fig. 1, is strongly con- 
trasted, in its neatly definite concentric ridges, and the smooth broad intervals, delicately 
reticulated by large fine-walled meshes, with the obscurely wrinkled stony casts, indicated 
by figs. 4 and 5, and with the coarse-walled meshes into which the original reticulation 
is here modified, the animals having been fossilized in a less accommodating matrix. The 
German specimens (PI. I, figs. 28 — 30) have suflfered similar deteriorations. 

The measurements of some of the best English specimens are as follow : 

Height, rather more than -f | inch^ 

FromPendock ^ Length of valve ^\ ,. Proportion, 2 to 3 by 1, or 

Thickness of closed valves, [ i to J J by g. 

less than V? » 

_ «, 1 ^ , (Height 1 A „ 1 

From Shrewley Common and I t au jl v > ^'^P^'^io*^ G to 9 by 4, or 1 to 

Pendock ] ^"^ ^ ^\ " ( U by 4. 

[ Thickness rather less than i^ »» J 

rHeight, rather less than -A inch^ 
FromSomerton \^ , jProportion 23 to 30, or 1 : 1J + 



In my examination of Enghsh specimens of Estheria minuta, I have had before me 
specimens from the Upper Trias, or Keuper, of Somersetshire, Worcestershire, Warwick- 
shire, and Leicestershire. 

1. A specimen of pinkish-whitc, fine-grained sandstone, from Shrewley Common, 
Warwickshire, with convex casts of Estheria, retaining traces of the shell and its orna- 
ment (PI II, figs. 5 — 7), collected by the late Mr. H. E. Strickland, and presented by 

8 
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to the GeoIogKal Ikxsiety. Hub Bpedmm served for an fflu i tw ti oi i in tib 
^Ged. Transact' (2Qd ser., toI. ▼, pL 28, % 4) to the memoir, hy Striddnd asii 
Mufdbiisoii on the New Bed Sandstone. Then are nnmerou SMmm en s {dane of 
bedding, botti bffge and ffisuAU ; one of the laigest k here fi^^ 

Othor spedmens of 'sandstcme dabs bearing JHrf^^ 
shale, collected by the Be?. P. B. Biodie, F.O.8., at Shrewlejr and BowingtoD^ an in iiui 
Museum of the Gedogical Society, in the British Museum, and in the Muaeum of 
Practical Geolc^, Jermyn Street. 

2. Compact grey shale, fix>m Pendock, Worcestershire, containing scatta»d spedmens 
of JEMeria minuta, often in a most peifect state of preservatioQ« The diell is of s 
delicate hooey colour. These have been collected and liberally craomnnicated faj Ae 
Bev. W. S. Symonds, P.G.S. The specimen figured (PL U, fig. 1) bdoogs to.Ro- 
lassor Tennant, F.G.S. 

' S. Mr. James Plant, of Leicester, has confided to me some greenish-grey lawinafad 
sandstone, with a very few scattered casts of JE$theria mtMuta, retaining some of the 
carapace, from near Leicefitor. See page 68. 

4. Gr^ fine-grained sandstone, from Somerton, Somersetshire bearing^ in oiie 
qiecimen, numerous convex casts of Mtieria minuta, both of huge siae (fig. 4)f ^nd 
small, with traces of the didl remaining; in another spedunen crowded and onnihed 
carapaces of JEMeria, and also convex casts with scarcely any shell, all df amall aiaSi 
In both cases the EdheruB lie cm the plane of bedding. Mr. Obariea Moored XLG.8^ 
hi)8 dispovered and lent these interesting qwdmens. 

5. Other English localities for Estkeria minuta (as I learn by specimens in the 
Museum of Practical Geology, Jermyn Street) are — 

Hill End, between Eastington and Castle Morton, east of the southern part of the Malvems 
(See 'Mem. Geol. Surv./ ii, I, p. 120, &c., and map). Coarse greenish-grey sandstone. 
Collected bj Professor Phillips. 

Railway-cntting, at High Hoase, near Warwick. Laminated sandstone, in green shale. Mr. 
Gibbs. 

Newent, Gloncestershire. Laminated sandstone, in green shale. Mr. Gibbs. 

Needwood Fcnrest. IVhitish micaceoas sandstone,^ weathering fermginous. Mr. HowelL 

Moreton-Bagot.' Grey sandstone. Mr. J. W. Kirshaw. 

Shelsley, Worcestershire. Green shale. 

I. JFarmch/iire. — In a memoir, published in 1840 C Trans. Geolog. Soc.,' 2nd 
ser., vol. V, part 2), Messrs. Strickland and Mm-chison described the New Red Sand- 
stone series of Worcestershire, Gloucestershire, and Warwickshire, as consisting of — 

1 Tlie specimens are obscure casts here ; and there is some doubt as to whether this sandstone be- 
longs to the Triassic or the Rhsetic series. 

2 '« North of tbe fault," Mr. Kirshaw tells me. 



1. 
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(Red marl 30 to 40 feet thick 1 .. ^, ,, ,. 

\ At the canal-tunnel in 
Fossiliferous sandstone and green marl ... 20 ,, f ^h 1 r 

Red and variegated marl 10 „ J 

\ Calcareous band. 
Banter Sandstone ;^ occurring at Ambersley, Brorasgrove, and Warwick ; also in Cheshire and 
Shropshire (Grinshill, Hawkestone). 

After pointing out the nniform extent of the Keuper Sandstone throughout Wor- 
cestershire, Gloucestershire, and Warwickshire, and in which occurs the so-called 
Posidonomi/a mimita^ they remark (p. 337) — 

"The exact geological position of this sandstone, which we consider to be the 
equivalent of the Keuper Sandstone of Suabia and Alsace, is 200 or 300 feet below the 
lowest beds of the Lias — a position which coincides well with that of the principal mass 
of this sandstone in Wurtemberg, where one of the authors has examined it. In Germany, 
however, the Keuper formation contains several courses of sandstone and grit, but always 
subordinate to thick masses of marl. In England, we have one well-defined band only, 
which, occiu-ring from 200 to 300 feet below the Lias, is completely and distinctly 
separated from the Great Red Sandstone of the central coimties by a vast thickness of 
red and green marls, which in certain tracts are saliferous. .... 

" The Keuper of England (on the whole quite as largely developed as that of Germany) 
is, like the ' Marnes Irishes ' of France, a great marly formation, with one principal band 
of sandstone^ subordinate to it, which sandstone is separated by at least 600 feet of 
marls from the great mass of the imderlying New Red Sandstone (Bunter Sandstone)." 
In speaking of Esthcria minnta, which occurs at Shrewley Common, in company with 
the spine of Hyhodus Keuperianus (termed Keupeiinus, at p. 388), *'two small teeth of 
squaloid fish," reptilian foot-tracks, and ripple-mark, they say (p. 338) 

" The bivalve shells (pi. 28, fig. 4 ) appear to be the Posidononiya minuta of 
Bronn ('Lethaea Geognostica,' p. 164, pi. 11, fig. 22), or the Posidonia minuta of 
Goldfuss (' Petrefacten,' pi. 113, fig. 5), and of Zieten (' Versteinerungen AViirttem- 
bergs,' pi. 54, fig. 5)."* 

And they proceed to observe that — 

" In Germany this shell is stated to pervade* the New Red system from the ' Keuper' 
to the ' Bunter Sandstein ' inclusive ; but in this country it appears pecuHar to that 
band of sandstone which we have proved by stratigraphical evidence to represent the 
upper formation. It is indeed a very characteristic shell; for, as previously stated, we 

' The more modem and correct classification of these heds is given farther on, at p. 62. 

^ See Mr. Hull's remarks on the Keuper Sandstone of the Midland Counties further on, p. 64. 

^ "Bronu has changed the generic name to PoaidonomyOi the term Posidonia being preoccupied in 
botany. Capt. Portlock has lately detected this shell in the New Red Sandstone of Roan Hill, near 
Dungannon, Ireland." (See p. 40 of this monograph.) 

* This is not correct ; see the account of the German Trias above, pp. 46 et seq. 
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have detected it at Burge-hill and Inkberrow, in Woicestershil^ and at Shiewley 
Common, in Warwickshire, where it is veiy abundant in some of the sandstone 
beds/' 

One of the specimens of Estheria minuta from Shrewley is figured in PL II, figs. 
6 — 7 ; see page 57. 

The Rev. P. B. Brodie, F.6.S., in his paper '' On the Upper Eeuper Sandstone 
(included in the New Red Marl) of Warwickshire/' * Quart. Joum. Geol,/ 1866, voL xii, 
p. 874, &c., observes that — 

'' The slabs with Pa^idonia occur plentifully along the banks of the canal near Shiewler, 
in green marls and sandstone, a few feet above the Inferior Red Marl ; but the specimens 
are best preserved in the sandstone ;" and he gives the following seciiion seen on tiie banks 
of the canal at Shrewley in descending order : 

1. Green marl 3 or 4 indies. 

2. Beds of grey and light-coloured fine-graioed windfttone, divided by 

marl ; .with Potidonia minuia and ripple-marlcs. In the middle oc^ 
curs a coarse gritty sandstone, witb white specks (less coarse than at 
Peudock, in Worcestershire), which contains bones, teeth, and spines 
ot Aerodua (or Lophodut) Ifoot 9 

3. Oreenmarl , „ 2J 

4. More finely grained sandstone, more or less ripple-marked ; with foot- 

steps ot Labyrinikodon 2foet 3 „ 

5. Greenmarl „ 2 „ 

6. Hard workable sandstone (" bottom-bed "), the only good boildingmtone 

of the locality ; with imperfect costs of Posidonia 3 „ 6 „ 

7* Thin beds of sandstone, divided by green marls ; with remains of plants 
{Voltzia^ Calamites (?), and Fucoides {?). Ihis is best seen at 

Bowington 10 •• 

8. Red marl. 



%9 



'O""** • "^ »» ^ »» 



In 1857 Mr. Brodie gave a notice (' Quart. Joum. Geol. Soc.,' vol. xiv, p. 165) of the 
discovery of a fossil fish {Falaoniscus superstes, Egertou) in the Upper Keuper Sandstone 
at Rowington, Warwickshire, about twelve miles from Shrewley Common ; and as there is 
some interest belonging to the association of fish-remains with Estlieria in the section at 
Rowington, which is comparable with that above given, and as Mr. Brodie has favoured 
me with a note on the occurrence of Estheria in these beds, I here subjoin a description' 
of the Rowington Section. 

" About half way down the hill on which the church (Rowington) stands are certain 
kinds of brashy stone, more or less sandy and mai-ly, and having a very irregular fracture ; 
in these I discovered the new fish which Sir Philip Egerton has described above under 
the name of Palceoniscus sffperstes. The vicinity of the vicarage affords the following 
section in descending order : 
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Feet. Inches. 

Thin beds of sanJy stone,^ in green marl ; brashy bed 2 

Sandstone \ 

Green marl > ." 11 

Sandstone J 

Green marly stone, with so-called "Fucoid" impressions (i 

Several beds of ripple-marked sandstone, thickness not exposed. 

"At a somewhat lower level on the canal-bank, at the west end, the scct'on is con- 
tinued as follows : 

Feet. Inches. 

Beds of rubbly sandstone and marl, much broken ; with remains of Plants .5 

Grey sandstone, divided by green marls, full of Fucoids ? 10 to 12 

Hard sandstone^ ^ 

Green sbaly marl (a few inches). 
Red marl." 

Mr. Brodie has also kindly coinnninicatcd to me by letter (January ISGl) the following 
information. 

*' As to the Palao7ii8cu8, 1 found it in some green marly shales, higher than the sliales 
containing Esihericc most abundantly, which usually occiu: near the base of the Kenper, 
just above the red marls. I have not seen Esfherice in these marls, although they may 
occur. 

" Estheria occurs abundantly in the thick sandstones at the bottom, as well as in the 
green marls which underlie it, but more sparingly in the beds above, and in some bands 
it is not met with at all. The chief repositories of these Crustaceans is in the 
thick sandstone and the green marls, and sandslone above both. They are best presmed 
in the marls/' 

II. Worcestershire. — In 1855, the Rev. W. S. Syinonds, F.G.S., mentioned the occur- 
rence of " Posidonowya viinida " in the Keuper Sandstone of Pendock, Worcestershire. 
The following are the particulars of the section, as published in Mr. Symonds' paper in the 
' Quart. Joum. Geol. Soc./ vol. ix, p. 450 : 

The Keuper Sandstone quarry, from which the fossils here referred to were obtained, 
is situated in the village of Pendock, about three miles from the base of the south end of 
the Malverns, and exactly opposite the Holly Bush Pass. These sandstones are quanied 
to the depth of fourteen or fifteen feet. Tliey dip under the Upper Red Marls and Lower 
Lias of the Berrow Hill, at an angle of from 5® to 6°. Thoir position as regards the 
Bone-bed, at the base of the Lias, cannot be less than from 250 to 300 feet below that 
deposit. 

^ The PaUsaniscus superates occurred in this bed. 

^ Another specimen of Palaoniscw has been found in the lowest bed of the Keuper Sandstone 
here. 
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The section in the quarry exhibits the following series : 



Surface-soil 


Feet. 
2 
2 

1 


Inches. 
6 


Marl 


• 

6 EstheriiB' 


Sandstone 

Marl 


7 FUh-teetfa. 
5 Bsiheria, 


Sandstone 

Marl 


6 
1 


Sandstone 

Osseous conglomerate, or Bone-bed 

Marl and thin sandstone 

Thick sandstone and marl. Thickness 
unknown 


5 

1^ Fish- teeth 
6 Esiheriae. 

PlanU (Ec 



(Plant-remains occur also in the other beds.) 

A specimen from this quarry is figured in Plate II, figs. 1 — 3 ; see page 57. 

Mr. Symonds has also informed me by letter, dated February 2nd, 1861, that the 
same little fossil shells were found at the eastern entrance of the Malvern tunnelj^ on the 
Worcester and Hereford Railway, in grey shales associated with sandstones, and 
belonging to the same series of beds as those of the Pendock section, namely, the 
Upper Keuper Shales and Sandstones.^ Estheria is here associated with teeth and 
spines of Lophodus. The Keuper beds of this district east of the Malvern range were 
described in 1848, in the * Memoirs Geol. Survey,' vol. ii, part 1, pp. 119, &c., by Prof. 
Phillips, who found E. minuta at Hill End (see page 58). 

The following approximative section of the New Red Sandstone of Worcestershire has 
been drawn up with the kind help of Mr. George E. Roberts, author of * The Rocks of 
Worcestershire,' &c., &c. : 

Feet. 



Upper 
Keuper. 



' 1. Tpper Keuper (grey and red) Claris, with pseudoniorpliic salt-crystals. (Well 

seen at Crowle, A miles east of Worcester) 

2. Upper Keuper Sandstone with Esfheriuy Plant-remains, and Fish-remains. 

( (Well seen at Pendock) 

Upper variegated marls. Pseudomorplia of salt 
and gypsum in the upper portions. (Wor- 
cester Ilailway-station) 

Lower red marls ; salifcrous. (Droitwich) 



40 



20 



3. Lower Keuper (red) Marls < 



) 1000 



' See the section published in the * Quart. Journ. Geol. Soc.,' vol. xvii, p. ir>l. 
- The order of the Triassic beds in this district are — 

1. Upper Keuper (grey and red) Claris (with p^eudoniorphic salt-crystals). 

2. Upper Keuper Sand.-tuncs (with E'Jhcr'uc and Fi^h-rcnmiii-). 

3. Lo^ver Keuper (red) Marls. 

4. Lower Keuper Sandstone (L'quivalent to the '' water-stoncs "). See * (iuart. Journ. Geol. 

Soc./ vol. xvii, p. l.'>2. 

5. Upper lUd Sandstone (Broinesberrow beds). 

6. Lower Red Sandstone (Stourport beds). 



Lower ^ 
Keoper. 
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Feet Feet 
' 4. Lower Keuper Sandstone (inclading tbe water-stones) : 

1. Reddish sandstone, micaceous; with Plant-remains (Ombersley, 
Bellbroughton) 20 

2. Cupriferous sandstone, micaceous (Ombersley, Hadley, Bell- 
broughton) 200 

3. Thin-bedded sandstone, red and white, micaceous (Drayton, Bell- 
broughton) 30 

4. Thin, greyish, calcareous bands, magnesian (?) (Drayton) 6 

5. Breccia, somewhat calcareous, reddish 1 i u \ 

6. Conglomerate, red J ^ — 316 

Bnnter — 

5. Upper soft red sandstone (Bromesberrow) 200 

6. Reddish conglomerate, variable in constitution (Kidderminster and Wolverley) 400 

7. Lower soft red sandstone (Habberley and Stourport) 200 

III. Leicestershire. — In a paper on '* The Upper Keiiper Sandstone (included in the 
New Red Marls) and its Fossils at Leicester," 1856, 'Quart. Journ. Geol. Soc.,'vol. xii, 
p. 369, &c., Mr. James Plant gives the following section of the strata (p. 372), and note 
on the fossils. Amongst the latter is Estheria minuta. 

a. Upper Keuper Marls, containing beds of gypsum and several thin bands of green marly 
sandstone, on which are found numerous pseudomorphic salt-crystals; thickness from 
80 to 120 feet. 
< b. Thin sandy shales, with way-boards of green marl ; 25 to 30 feet. 

c. Thick beds of soft white sandstone ; 20 to 30 feet. 

d. Thin sandy shales, similar to b ; 35 feet (in laminee, varying from half an inch to four 
inches in thickness). Estheria, 

Red clay. 

Fossils found in these Upper Keuper beds : 

PkmU. — Casts of Echinostachya obUmgua and EquUeta ; remains of VoUzia and Algce (?). 

Annelids. — Cololites and casts of tubes. 

Estheria minuta, found in the green marls and thin sandy shales of beds d (rare). Found at 

Dane Hill, and Belgrave, Leicester. 
Fishes, — Teeth of Placoid fishes ; Ichthyodorulites ; fragments of Bones ; Coprolites (?) ; in 

beds e and J. 
Sand-casts of salt-crystals, and traces of Corallines (?) in beds a. 

Mr. Plant has kindly submitted some specimens of the laminated sandstone, with 
Estheria minuta, for my inspection (see above, p. 58) ; he has also informed me lately 
that he has met with larger numbers in a group, at a cutting two miles from Leicester, in 
the same beds. 

IV. Somersetshire. — Mr. Charles Moore, F.G.S., of Bath, has met with specimens of 
the Triassic Estheria, near the following places in Somersetshire — North Curry, Taunton, 



Upper 
Keuper. 
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€^11(1 Somerton (PI. II, fig. 4, page 58). The section at the first-named place is de- 
scribed by hini in the ' Quart. Jonrn. Gcol. Soc./ vol xvi, p. 486, as being (immediately 
iiiuler the Rhaetic beds) — 

Feet. Inchet. 

Light-blue marl 6 

Variegftted blae and red marls, with alabaster about 100 

Various beds of dall grey aud brown sandstone, enclosing nodules of marl, and 

containing Estheria^ Plants, traces of Fish-scales, and a Reptilian bone 3 6 

Blue and red marls 21 3 

Red and blue compact marls about 40 

These are followed by other mails and sandstone, seen at Knap, about a mile and a 
half distant. 

At page 490, in the same memoir, Mr. C. Moore states that near Stoke-St.-Maiy, 
*' in the sides of the tiimpikc-road leading to Taunton, thin beds of Keuper are present 
with Posidonomya minulay 

The beds of Keuper at Somcrto!i, Mr. Moore informs me, are of the same age as 
tliosc that he has noticed at Ciurj^ but very much thicker. 

\ . The New Red Scuuhtone in Cheshire and IFarwiehhire. — The position of the 
Edheria* in the Trias is shown by the following table of the Triassic strata in Cheshire, 
for which I am indebted to my friend, Mr. E. Hull, F.G.S., one of the Geological 
Surveyors, who has especially studied the Triassic formation of England. The additional 
notes, also, which Mr. Hull has kindly communicated to me, furnish us with further in- 
foniiation relative to the correlation of the Trias of Wanvickshire with that of Cheshire. 

The Triaa^'ic Group in Cheshire. 

1. KcJ and variegated Diarls, with bands of grey and white sandstone (** Upper 
Keuper Sandstone''). Fossils: Estheria} and Annelides. {Palceoniscvs 
svpersieSf Egeiton, at Rowington, Warwickshire. Esthei^ia: and remains 
of Fishes and Plants in Worcestershire, Warwickshire, Leicestershire, &c.) 
Beds of rock-sal t^ and gypsum occur in these marls, probably towards the 
. base. Thickness, nearly 3000 feet. 

' I 2. Flaggy, micaceous, rippled sandstones and marls (** Waterstones " of William 

Smith, Binney, and Ormerod), passing downwards into white and reddish 
freestones, and resting on a base of calcareous breccia. " Lower Keuper 
Sandstone;*' thickness, 450 feet. Fossils: Cheirotherium ; Annelides. 
{IthynchosavruSy at Grinsill, Salop ; Dipferoiwtus cijphus, Egerton, at 
Bromsgrove; Cheirotheriumy Derbyshire and Staffordshire). 



Keuper Division. 



than 3000 feet. 



^ Mr. Hull informs mc that the Estheria occurs in the bands of sandstone in the red and variegated 
marls ; and that it is not common in Cheshire, but is more plentiful in the Midland Counties in this 
position. 

2 Pseudomorphs of salt occur (according tu Mr. Hull) plentifully in the sandstone and the sandy 
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BuNTEE Division. 

Thickness, 
1 900 or 2000 feet. 



1. Upper mottled sandstone. Soft, fine-grained, variegated sandstone, iwithout 

pebbles : 700 feet. No fossils. 

2. Conglomerate-beds. Red pebbly sandstone, with veins of protoxide of iron 

and oxide of manganese : 700 feet. Obscure impressions of drifted Plants. 

3. Lower mottled sandstone. Soft variegated sandstone : 500 feet. No 

fossils. 



In consequence of the south-easterly thinning out of the Triassic group,^ all the 
divisions of the above table, as they occur in Cheshire, become reduced in thickness ; and 
some are entirely absent in Warwickshire, as will be seen by the following synoptical 
comparison, kindly supplied by Mr. E. Hull. 



Keupeb. 



BUNTER. 



Cheshire. 

Red marl, including the Upper 

Keuper sandstone^ 

Lower Keuper sandstone 

Upper mottled sandstone 

Conglomerate-beds 

Lower mottled sandstone 


Feet. 

above 3000 
450 
700 

,, roo 

500 
5350 




West 
Warwickshire. 

Feet 
... 600 


East 
Warwickshire. 

Feet. 
.... 450 




... 200 . 




.... 150 




... 400 ] 


sarly) 






.... 400 . 


. ... (Absent.) 




... 100 


\ / 




(nearly) 


1700 (n< 


600 (nearly). 



Habitat of Estheria minuta. — In England there are no marine organisms (fishes being 
excluded as doubtful witnesses) accompanying the Ustheria of the Keuper ; and the latter 
might have been at once regarded as of equally freshwater habits with their recent con- 
geners, were it not that the salt condition of the waters depositing much of the Keuper 
sandstones and shales is proved by the masses of rock-salt and by the casts of the 
cubical crystals of salt occurring abundantly in the same beds all over the country of the 

beds of the red marl in Cheshire and the Midland counties. It is desirable that we should know whether 
the salt-crystals and the Estherice occur in the same or in different layers in this district. Salt-pseudo- 
morphs are described by Messrs. Strickland, Ormerod, and Smyth, in the ' Quart. Journ. Geol. Soc.,' 
vol. iz, pp. 5 and 187* 

For special information respecting the salt-beds at Northwich, &c., see papers by Messrs. Binney and 
Ormerod, • Quart. Journ. Geol. Soc.,' vol. ii and vol. iv. For remarks on the unconformability of the 
Keuper to the Banter, see Mr. Hull's paper in the 'Quart. Journ. Geol. Soc.,' vol. xvi, p. 76 ; and for this 
and other points belonging to the character and distribution of the Triassic beds see the 'Memoirs Geol. 
Surrey' (Explanations of the Maps and Sections). 

1 See 'Quart. Journ. Geol.,' vol. xvi, p. 63, &c. 

2 "With regard to the term ' Upper Reaper Sandstone,' " says Mr. E. Hull, " I think that it can only 
be retained as applicable to the midland counties. In the northern counties this rock is not confined to one 
definite zone in the red marl, but is distributed in thin layers throughout nearly the whole subdivision. 
While, therefore, in Worcestershire, Warwickshire, and Leicestershire (as shown by Strickland, Murcliison, 
Brodie, &c.), we may divide the red marl into three portions, the central of which is the * Upper Keuper 
Sandstone,' in Notts, Cheshire, and Salop, no such divisions are possible, as the whole is essentially 
one group." 

9 
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Keuper. Still Estheria have not been found (to my knowledge) in these salt-bearing beds. 
They appear to keep a definite line above the horizon of the rock-salt and beneath that of 
the salt-pseudomorphs, and may represent a nearly, if not quite, freshwater condition 
of the waters of the Upper Triassic period for the localities in which they occur. 

In Gloucestershire (near Tewkesbury), and near Pcndock, and at the eastern end of 
the Malvern Tunnel, in Worcestershire (Prof. Morris), the salt-crystals^ abound in the 
thin sandstone imbedded in greenish-grey shale above the sandstone and shale with 
Estheria and plants. 

In Leicestershire Mr. James Plant has found the Keuper to be rich in these pseudo- 
morphs at some places ; he informs me that he has taken these salt-casts most abund- 
antly at four localities, twenty miles apart, namely, Chilwell, Orton, Beaumanor Park, 
and Spinney Hills, near Leicester. In all these cases he considers the beds to be either 
the Upper Keuper Marls or the sandy shales immediately beneath, except at Orton,* 
where, perhaps, there are the still lower sandy shales (containing EstheruB^ near Leicester), 
lying on red marl. 



EsTHERiA MiNUTA, Var. Brodieana. pi. II, figs. 8 — 15. 

CrcLAS-LiKE BiYALYE, Brodie, Proceed. Geol. Soc, 1842, vol. y, pp. 14 and 15 ; Hist. 

Fossil Insects, Second. Rocks, England, 1845, pp. 58, 79, &c. 
Cyclas, sp., Dtf^. Geology of Moray, p. 1842, p. 19. 

EsTHEBiA MINUTA, Wright. Qoart. Joum. Oeol. Soc, 1860, Yol. xyI, pp. 378, 387» 395. 
EsTHEBiA, C. Moore. Quart. Joum. Geol. Soc, 1860, yoI. xvi, p. 446 ; and 1861, yoI. 

xvii, p. 497, 512. 

From AVestbury |, ^^^ ,' T* "^ )Proportion, 1 : IJ. 

^ iLength 4 ». J 

fHeiffht, rather more than tV „ 'l ^ ,^ . , 

• (Length A ..} " »»°>«'-^ = H+ 

[HeightofvaWe i, „ ] 

FroraWainlode ^ Length, less than -}^ „ " , U- b xl 

vThickness, less than tV •» ' ' ' '* 

f Height, less than ^_ .. "l _^ 5 to 7. or 1 : 1^- 

LLength, more than -^ „ J 

From Linksfield /Height \\ „ | ^^ 8 to II, or 1 : 1-J— 

LLength, less than tV »» ^ 



^ For notices by Mr. Strickland and Mr. Ormerod of the pseudomorphic salt-crystals, or rather 
sandstone casts of the hollows left by salt-crystals, see 'Quart. Joum. Geol. Soc./ vol. ix, pp.5, 187. 

2 At Orton, Mr. Plant informs mc, the sandstone is only four feet thick, but is so widely spread and 
so horizontal that it is used in its natural position as threshing-floors in barns, and on these can be dis- 
cerned the pseudomorphs and ripple-marks. Such sandstone is similarly used in Worcestershire, 
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This differs from Estheria minuta of the Trias in being smaller (frequently not much 
more than half the size), and in having a relatively smaller reticulation of the surface^ 
(6 — 8 meshes between the ridges). It seems to have similar variations of shape as the 
type exhibits. 

This variety I have named Brodieana, after the Rev. P. B. Brodie, F.G.S., who first 
noticed it in the strata formerly known as the Lower Lias Shales, and now classified as 
the Rhaetic beds, or the passage-beds between the Trias and Lias. I have it from 
Somersetshire, Gloucestershire, Warwickshire, and AVorcestershire (England), and from 
Morayshire (Scotland). 

I. Gloucestershire and Warwickshire, — In Gloucestershire this Estheria occurs at 
Westbury Cliff, near Newnham, and at Wainlode Cliff, near Tewkesbury, both on the 
Severn. From the former place I have seen specimens in a light, yellowish-grey, soft, 
fine-grained limestone (with numerous small fragments of plants in some specimens, 
without them in others). It is sometimes scattered, sometimes numerous, on the planes 
of bedding, and is usually flattened, but sometimes retains its convexity ; occasionally a 
specimen is seen imbedded in an upright position, showing the dorsal aspect of the cara- 
pace, more or less crushed. The specimens were collected by the Rev. P. B. Brodie 
and by W. R. Binfield, Esq., and are in the museum of the Geological Society. The 
Estherian limestone is described as occurring in nodules at a certain horizon in the 
section. (See pp. 69, 70.) 

The specimens from Wainlode Cliff consist of a bluish-grey limestone (weathering 
brownish-grey), full of dark-brown Estheria (PI. II, figs. 12 — 15), retaining their shell 
and their convex form, and lying in the matrix in every position. Some of these specimens 
are in the museums of the Geological Society and the Geological Survey, and others 
were given me by the Rev. Mr. Brodie, in February, 1861 ; none of them contain 
plant-remains, Cyprida, Unio, nor fish-scales, such as are noted as belonging to bed 
No. 6 of Mr. Brodie's section, quoted at page 68 ; probably the Estheria occur only 
in the nodules (as at Westbury), and the other fossils in the accompanying clay or 
limestone.* 

In November, 1842, the Rev. P. B. Brodie, F.G.S., ('Proceed. Geol. Soc.,' vol. iv, 
p. 14, &c.), described the strata at Wainlode Cliff, on the south bank of the Severn, near 
Tewkesbury, and at Westbury, near Newnham, on the Severn, eight miles below Gloucester, 
especially with reference to the occurrence of fossil insects in some of these beds that lie 
between the Red Marls of the Trias and the Lower Lias Shales. In noticing the characters 
and position of these strata, Mr. Brodie observed the occurrence of numerous small 
bivalve shells, much resembling Cyclas, in some of the layers ; and specimens were given 

^ Much resembling that of the recent, and somewhat similar, but larger, E, polita, Baird, ' Proc. 
Zool. Soc.,' 1849, p. 88, Annul., pi. 11, fig. 3. 

3 Still more exact observations as to the distribution of Enlomostraca, Insects, Plants, &c., in these 
Rhaetic beds of Westbury, Wainlode, &c., are highly desirable. 
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hy liim to the museum of the Geological Society. These Cyclas-lonking shells nrvT " 

In hia ' History of the Fossil Insects in the Secondary Rocks of England,' 1 845, 
Mr. Brodie gave fuller details of these sections. That of Wainlode (p. 58) is as 
follows' : 



Bltckelay ., a 

Ilnrd blue limntone, with Ontrea, Modiota minima, and other cliclla (I 

Yellow shate, with irnces of Fucoids., ..... 

Grey nud blue liiiieHloiie, wkh InBect-retnaiDK . , , 

Marly clay 5 

Hard, yellow, nodular limeitoap, with Boiall ahelU like Cydaa {Enheria), 
Cypn$, Unto, PlaDt-remainB {Naiadei), ftnd aome sckIcb of Fishes, 

nrjing fh>m 6 ia. ' 

Yellow clay 9 

Black shale 3 

Hard, grey tXoat, with iitipretsioos of Fucoids on the upper surrnre, and 
wilh Bcotea nnd teeth of Fishes {Gyrolepit, Hybodut, Aerodvt, 

Saurickthyi, ^.) 

Black slaty clay ,. > I 

Pecteu-bed. Very hard, browniah, pyritotta atoiiP, with Pcctcna [Pecten 

I'alonientit), and one or two other sheila {Aeieu/a eoniarta) 

Black shale 8 

Bone-hcd. Hard, thio, pyritoua bed of bonea, acnles, and teelh of Fishes,' 
associated with a white and yellow sandstone full of casts of Put- 

laalra nrenieola 

Bkckahttle 2 

■n and red marls of the New Red Sandstone. 
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Specimens of Estkeria minuta, var. Srodieana, from Wainlode Cliff are figured, PI. 11, 
figs. 12 — 15 ; they vie with the specimens of E. minuta from Pendocfe in their good 
state of preservation. 

At page 79 of ' Hist. Fos. Insects,* Mr. Brodie describes the sectioD at Garden 
Cliff, Westbuiy, with its " hw-d, yellow, and grey limestone, often slaty and sandy, with 
supposed Cyclas," &c. ; but we here copy the more detailed section given by Dr. T. Wright, 
F.G.S., in the ' Quart. Joum. Geol, Soc.,' 1860, vol. xvi, p. 378. 



' See nlao 'Qunrt. Joam. Geol. Soc.,' xtI, p. 379. 

^ The following are the genera of Fialies that occur in the Bone-bed of England and the Continent 
(see Dr. Wright's paper, 'Quart. Joum. Geol. Soc.,' vol. ivi, p. 388) : — GyroUpit, Hyhodut, Aerodut, 
Kemacantkua, Ceratodut, and Saurichthyi. 
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'' Section of the Jvicula-conforia-heds at Garden Cliff, near Westbury-on-Severn. 

(The beds are described in descending order.) 

Vo. LiTHOLOOT. ft. in. Organic Remains. 

1. The Ostrea-bed ; a hard, dark-grey, Ostrea liasica, Strickl., Modiola minima, Sow., 

argillaceous Lias limestone ; many Cardium, n. sp. 

shells on the surface 4 (This bed is one of the lowest of the Ammonites- 

planorbis-series.) 

2. Greyish clay from 1 ft. to 2 

3. The Monotis'bed; & cream-coloured, The Monotis-bed contains 3f(tmo^t« e?eci/««a^a, Goldf., 

argillaceous fissile limestone (the in great profusion in the upper laminae ; and in 

** Insect-limestone" of Brodie) the lower, Myacites musculoidea, Schl. (?), Car- 

from 4 in. to 8 dium Rhieticum, Mer., Modiola minima. Sow., 

Monotia decussata, and Ostrea liassica, 

4. Greyish shaly clay from 1 ft. to 2 

5. The Estheria-bed ; a light-grey nodular The Estheria-bed contains in some part nests of 

limestone, in parts shelly ; forming Estheria minuta, Bronn. In the shelly por- 

a prominent band in the cliff 1 tions I have found Pecten FaloniensiSf Defr. 

(Brodie mentions also the occurrence ofCi/pridiB, 
Plants (Naiades), and scales of Fishes in this 
bed.) 

6. Dark friable shale ; containing many Many small compressed Conchi/era, which have not 

fossiiiferous seams 8 ft. to 10 been determined. 

7. Dark shaly clay ; containing many PuUastra. 

compressed shells 1 

8. Dark shale; containing many seams 

of compressed shells 4 

9. The Pecten-bed; a dark argillaceous Pecten Faloniensis, Defr., numerous and com- 

limestone 2 pressed. 

1 0. Black shales 6 Fossils rare ; bodies resembling Coprolites. 

11. The Bone-bed; a thin band of greyish Bones of Saurians and Fishes, teeth of Reptiles, 

calcareo-siliceous rock ; containing teeth of Fishes, as SaurichthySy Acrodus, Hy- 

osseouB dSbris and much pyrites. bodus, and Ceratodus, with many Coprolites. 

A true bone-breccia 1 

12. Black shales 2 

13. Dark-grey micaceous sandstone ; ripple- Avicula contorta, Portl., Cardium Rhceticum, and 

marked on the upper surface ; form- Pullastra arenicola, Strickl. 

ing a prominent bed in the cliff; 

large slabs lie on the shore ...9 in. to 1 

14. Black shale 2 

15. A band of grit resembling No. 13; con- Bones, scales, and teeth of Fishes; Pullastra 

taining scales and teeth and much arenicola, 

pyrites 4 

16. Hard black shale 2 Bodies resembling Coprolites. 

Grey marls of the Keuper. 

"The beds are all conformable, and. dip to the S.E. at angles varying from 2® to 4°. 
The Keuper Marls are exposed to the Cliff, with a thickness of above eighty feet. When 
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this section is lit up by the sun's rays, and seen at a distance of two miles, it has 
ft most beautifully picturesque appearance from the varied colouring of its different beds." 

The strata of this section, from No. 2 to No. 1 6, inclusive, belong to the " Avicula-coutorta- 
series" of Oppel, Wright, and other palseootolc^ts, or to the '* Rhsetic formation " of 
Giimbel, C. Moore, and others, and are separated from the Lias above and the Trias below 
more or less distinctly according to the palEeontological views of the several observers.' 

To R. Etheridge, Esq., F.G.S., of the Geological Survey, I am indebted for the accom- 
panying, still more accurately measured, section and diagram of the interesting strata of 
Garden Cliff, Westbury. 



Bue of the (Mrea 



;.-tlioria-bBd. 




0. liatica, Modkda minima, Mi/acUa. 



The Estheria-bed coiuisti of indnnted 
nodnkr clay, •ometimea ealcareoo* (tbt 
Dodulea coDtainiDg the £t/A«rtfi). Tbeb«d 
beneath it is a UDOoth pure clay, tying on a 
CT7BUlline limeitone,* fnll of ibcjla (Jjei»M, 
ifyopioria, (^rdium, MgaeiU*,mni Ftettm 
ValoniauU). 
marl, with conchoidal fracture. 



(fosmliferoiu.) 



ItUck ahulc series. 



Fish-Lanil. 

Grey mftrl, with coniihoiJal fracturp. 

Pttllinfra. Cardium, Aokula conlorla. 

Pfclen Valomeaiui. 

Piif/iilra, Cardium, Avicula conloria. 

Perl en I'liloaimi). 

Pallailra. Cardium. 

Csrdiuiii-shaleii. 

Anievla contorla, Modiotii pHloHoli. 

Bone-lied (pjritoQs). 

FuUastrB. laDdBtone. 
PullMtra-sandstone. 



Xtw Rwl MurU. 



' Sec Mr. C. Moore's memoir on lliis formation in the 'Quart. Journ. Geol. Soc.,' vo!. xTii, p. 48;)- 
2 Tlie Sftme na tbc fossiliferous bed at Beec-Crowcombe, io SomerseUliire, deacriltcti by Mr. C. Moore, 
'Quart. Joarn. Geol. Soc.,' vol. .xvii, p. 486. 
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In his work on ' Fossil Insects/ at page 82, Mr. Brodie also notices the existence of 
a band of white stone with '' Cyclas ?" in the cliff at Aust Passage, on the Severn, about 
twelve miles from Bristol, and this he refers to the Estherian zone of Westbury and 
Wainlode, or what he terms the ''Cypris-bed." And at page 72 Mr. Brodie mentions 
that Mr. H. E. Strickland found " the yellow Cypris-limestone with Cyclas/' at Dunham- 
stead, on the line of the Gloucester and Birmingham Railway, near the Droitwich station.^ 

Other sections of the Rheetic beds in Warwickshire and elsewhere are described by 
Dr. T. Wright in his paper ' On the Lower Lias and Bone-bed/ already referred to. 
Thus, at pages 386 and 387 we find the following section of Messrs. Greaves and Kirshaw's 
quarry at Wilmcote, near Stratford-on- Avon : 

Beds Nob. 1 — 20. — Clays, shales, and limestones, belonging to the zone characterised by Ammonites 

planorbis. 
' No. ft. in. 



21. Dark, hard, stony clay 7 



S 

•c 

OQ < 

s 

6 



22. Dark-bl ue limestone and clay 

23. Dark clay, laminated 1 

24. Dark greyish limestone 

25. Hard crystalline limestone 

26. Hard crystalline limestone } I 

27. Hard crystalline limestone 



9 


4i 



" Raskins." Plesiosaurua megacephaluB, Stutchb. 

(Warwick Museum). 
•*Blue Blocks" or "Fire-stone blocks." 

"Pendle and Jackets." Oatrea liasica, Modiola 

minima, and Cardium. 
Fire-stone, top bed. 
Fire-stone, middle bed. 
Fire- stone, bottom-bed. 

Bottom of the quarry ; shaft sunk be- 
low this. 



'2 

JO 



28. Hard, dark, slaty shale 1 

29. Hard shelly limestone 

30. Green cloDchy shale , 3 

^81. Fine-grained greenish marl 

32. Blackish shales, not laminated 12 

33. Close, laminated, micaceous, green- 

ish-black shale 1 

34. Closely laminated shale 

35. Laminated shale 1 



{ 



S 



36. Hard, dose shale, not laminated ... 2 

37. Dark clay and shale 

38. Strong laminated clay, with septaria 1 

39. Clay, with shells 1 

40. Black, hardy laminated clay 4 

41. Pyritic stone, with shells 

42. Black clonchy clay 

L43. Light, soft, brown clay 




1 

3 
6 


6 
6 

6 
6 
3 

8 

1 
8 




•* The Guinea-bed." Avicula, Lima, Oatrea, &c. 



Estheria-bed. Estheria minuta in clusters.^ 



Upper t'ullastra-bed. Avitula eonioria, Pullaslra 
atenieola, and Cardium, 



Pecten-bed. Peeten Faloniensis, 



Lower Pallastra-bed* 



1 See also 'Proceed. Geol. Soc.,* vol. iii, pp. 315, 587, 732. 

3 Mr. Kirshaw has favoured me with a specimen from this Estheria-bed. It is part of a nodule of 
grey compact limestone, traversed by a band of Estheria, both well preserved and in fragments* 
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At pages 394 and 395 of the same memoir there is the following section taken at 
Binton, in Warwickshire : 



Section of the Zones of Ammonites planorbis and Avicula contorta, at Binton, 

Warwickshire. 



Beds No8. 1 — 36 are thin limestones and clays, 24 feet; with Ichthyosaurus, Fishety 
planorbis, Lima, Cardium, Ostrea liasica, Modiola minima, Myacites, Avicula, Monotis, Cidaris, Hemif 
pedina, Insects, and a Fern. 

Tliicknets. 
No. ft. in. 

37. Thick clay-bed ; yellowish-blue ; break- [Belonging to the zone o( Jvicula eontorta.} 

ing in angular fragments 8 

38. Dark ferruginous clay, with conchoidal Estheria-bed. Estheria minuta. 

fracture 4 

39. Clay " Clear blue blocks." 

40. Laminated clays 3 

41. Light-coloured sandstone; micaceous... 1 Pullas tr a arenicola, ^trickl. 

42. Brown clay 2 

43. Sandstone ; micaceous .'. 2 Pii//a«^ra ar^ico/a, Strickl. 

44. Dark shaly clay 6 

45. Soft sandstone 1 

46. Black clay 3 

47» Ferruginous vein, sand ? 

48. Grey Keuper marls 

Mr. J. W. Kirsliaw, F.G.S., of Warwick, has favoured me with several specimens of 
Edheria minuta^ var. Brodieana (January 9th, 1SG2), and with the following note on its 
occurrence in tlie district to which he has given much attention. 

"The Estheria-bed of the Rlurtic formation is veiy persistent below either the * White 
Lias ' or the ' Firestone beds/ wlierever these occur. There is generally a greenish- 
grey cluncliy marl above and below the bed. I have found this stratum in Warwickshire, 
— in the railway-cutting north of Stratford ; at Ashton-Cantlow ; at Wilmcote (sec above, 
page 71); between Wootton Park and Shelfield, S.W. of Ilenley-in-Arden (whitish, 
earthy Kmestone, w^ith wxll-prescrved Kslherice) ; at Brown's Wood, Moreton-Baggott 
(compact greyish marlstone, with EHthericB well preserved^) ; at the bottom of the Ilarbury 
cuttuig on the Oxford, Worcester, and Wolverliampton Railway, near Leamington (\'ellow- 
isli-grey, calcareous, laminated sandstone) ; at the bottom of Ufton Hill ; at Long-Itch- 
ington; in Worcestershire, at Cracombe, N.W. of Evesham (grey earthy Hmestone, like 

^ This Estherian rock is much like that found by boring at Wilmcote, but it is browner and less 
calcareous. 
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the Estherian bed at Westbury, and a yellowish-grey limestone), and at Hob- 
Ijench.' 

" Mr. Tomes and I found it also at Barrow, in Leicestershire, and at Penarth, South 
Wales ; and when we were with Mr. Charles Moore at Vallis, near Frome, we found 
Ustheria in the same relative position." (See below.) 

II. Staffordshire. — In Staffordshire also this Estheria appears to have been met 
with, according to the following quotation from Dr. T. Wright's paper. [Loc. cit, 
p. 385)— 

" The Sandstone of the Bone-bed has been found, by Mr. H. Howell, of the Geological 
Survey, at Abbot's Park, near Abbot's-Bromley, Staffordshire, at the base of an outlier 
of the Lower Lias. In a section which is exposed in the road at Buttermilk Hill, on the 
northern escarpment of this outUer, Mr. Howell fomid some beds of impure limestone, 
above which is a thin bed of micaceous sandstone containing PuUaatra arenicola, Strick- 
land, and what appear to be Estheria, all of which are in moulds and casts." 

III. Somersetshire. — ^The same variety of Estheria minuta has been found by Mr. 
Charles Moore, F.G.S., of Bath, in some Rheetic beds which he discovered a few years 
since in the neighbourhood of Frome, Somersetshire. He thus describes the section of 
the strata referred to (' Quart. Joum. Geol. Soc./ vol. xvii, p. 497) : 

" In the Vallis, near Frome, there are quarries worked for the Carboniferous Limestone, 
some of the beds of which have their upturned edges capped with horizontal Inferior 
Oolite. In a section near Hapsford Mills I noticed a conglomerate with a few thin inter- 
mediate layers of stone and clay. The limestone in this section has a dip of 35° N.W., 
and is worked to a depth of fifteen feet. Lying upon it there is a band of blue clay, 
four inches in thickness, which, on close examination, I found to contain a very interesting 
fauna. Associated with remains of Fishes and Reptiles of the Bone-bed age, it yielded 
Avicula contorta, Ostrea inter striata abimdantly, Pecten Valoniensis, with other genera 
never before noticed in beds of this age, such as Chiton, PoUidpes, &c. This clay is 
succeeded by a dense conglomerate of rounded siliceous pebbles, two feet thick, and con- 
taining, though rarely, Fish-teeth and scales ; another blue clay of four inches succeeds, 
but without organic remains ; then a grey conglomerate, four inches, upon which there are 
courses of grey or cream-coloured nodular limestone, intermingled with a grey clay, one 
foot in thickness. In this, organic remains are extremely rare. Specimens of Estheria^ 
Insects, and one block containing Plant-remains are all I have obtained. Above the latter 
are beds of Inferior Oolite, twelve feet in thickness, conglomeratic at their base. 

" The interposed beds of conglomerate, stone, and clay between the Inferior OoUte and 
the Carboniferous Limestone, although but four feet in thickness, may represent in this 
section the geological eras of the TTIdte Lias, the Estheria-heds of Wanvickshire and 

1 At all these localities the Estheria-bed occurs at the same horizon as it does at Westbury, accord- 
ing to Mr. Etheridge, who has kindly assisted me in examining several specimens collected by Mr. Kirshaw 
and himself, in Warwickshire, and now in the Museum of the Geological Survey. 

10 
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GloQcestereliire. the Aviai^ ctmtorta tone, and the Bone-ied; to tht^, wen ^e 'IPWle I 
to be considered to represent a distinct formation, not less than four geological e 
be exhibited is one seetioB of abont thirty feet in de|ftb. 

"A thin band <tf eon^omerate, one and a half ini^ thick, t^pteeieelf the wne laym ^ 
and the same age, is present in the Uphill naNray-cMtiiig, dokt firistcd." 

Mr. C- Moore has knt me three apecuaens eontdsning Siitieria bom the V^&. One 
is a fragment of hard caieareoas conglomeralie, eonsiating- of bnceiated liaMatenft (mmr- 
tuD-limestoneP), small, oral, rounded pebbles of nmilar daric-ocdoured limestmc^ and * 
eream-cobnred adcareo-a^llaeeoas matrix, in wUoh, besidw a (Mf of GaftHwm (MbatADe), 
are some iB-preserved bnt ^stioct speeimem of ^iffteria mhuia, vw. Brettutaui, |Hfr' 
lerrmg, in some degree, thev conrexitr. The ofhor two apeatqeaa ant pieeea t4 a T^i^A- 
gref , huninated, ealcaieo-ai^fflaceoas stratum, sfi^tty nieaeeotu, nith niRBti^ ^tA, 
vegetable (?) specks, and rare scattered indindoab of the Mme M&kria, tOMt. ttdt 
well preserved (PI. I!, fig. 8, is taken from one of them spednens). thtat JlMBfarJil^ 
firam Frome are rather lai^er than those (^ Weatbioy and Wa^odo. 



Fig 4 — SecHon in the TaUit, near frame, S^UMnetsJUre. 







Inferior Oolite (12 ft.), witlt congloinaiate tOTirdi &e taw. 



Cbf vldi limHtaM-bui4« <1 fiMl). StOeiiti, WUmla, EHMtU' 

Grey congtomermle (4 iaches). Silkeria, CartSumf^), Sec. 
Blue clny (4 inches). No foiiils. 



Siliceous conglomerate (2 feet). FUb-teelh tod acdo (nun). 




clay (4 Inches). Jvieula contorta, Fish-re maia*, &c. 



MouBtain'fimnttmfi (15 feet mcb). Dip 35°. 



IV. Moraphire. — In the Rhtetic formation are included the fossiliferous shales, lying 
on the " corastone " and Triassic (?) sandstone, at Linksfield, near Elgin, in Scotland. 

In these beds also occurs the same variety of Estkeria minuta as that which we find 
in Gloucestershire and near Frome ; but it is somewhat larger than those of Wainlode 
and Westbury, and of a squarer and more symmetrical form; and occasionally it is less 
strict in its pattern of superficial ornament than is usual in either Estkeria minuta ot the 
var. Brodieana. (See PI. 11, fig. 11, and PI. V, fig. 10.) 
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The late Mr. Patrick Duff favoured me (in 1860) with some specimens from his 
cabinet, collected probably many years ago, which consist of a hardish, greenish-grey, 
fine-grained, sandy, calcaieo-argillaceous shale, crowded with thin, light-brown, and dark- 
brown EstheritB, preserving but very little of their original convexity. These have 
here and there a reticulate ornament (such as seen in PL II, fig. 10), but often appear to 
be amooth. 

Mr. S. H. Beckles, F.R.S., P.G.S., kindly procured for me, in 1861, a quantity 
of the Estherian shales^ from Linksfield; these are also greenish-grey, calcareo-argil- 
laceous shales, but are soft, contain fewer Estheria (which are thin, flattened, and of a light- 
brown colour), and are associated with similar shales full of Cyprida. A few Estheria are 
sometimes scattered among the Cyprida, The specimens here have often a boldly 
reticulate ornament, passing (towards the ventral edge) into short transverse bars (such 
as seen in the North American Estheria, PI. II, fig. 37). 

Lastly, Mr. Charles Moore, F.G.S., has lent me some specimens of green clay from 
Linksfield, crowded with dark-brown, crushed Estherite, having a distinct reticulate orna- 
ment (PI. II, figs. 9—11). 

The Linksfield shales of Morayshire have long been known from the careful descrip- 
tion of them published by the late Mr. Patrick Duff, of Elgin, in his ' Sketch of the 
Geology of Moray,* Elgin, 8vo, 1842. 

At first they were collocated with the Wealden or rather the Purbeck beds, by Dr. J. 
Malcolmson (see Mr. Duff's ' Geol. Moray,* p. 19, and 'Quart. Joum. Geol. Soc.,' vol. 
XV, pi. xi, fig. 2) ; Mr. Beckles^ also, in 1858, was struck with the dose Uthological 
resemblance of the Linksfield shales to the Purbeck beds. Prof. Morris has considered 
these diales to represent a freshwater deposit of the Lower Oolite period (like the Brora 
beds), as is evident by his referring the Linksfield fossils (in his ' Catal. Brit. Fossils ') 
to the Great Oolite. In 1860 Mr. Charles Moore ('Quarterly Journal Geological 
Society,' vol. xvi, p. 445) recognised a similarity of appearance between the shales 
and thin limestone bands at Linksfield and those of the Bone-bed (or Rhastic) series 
(at the base of the Lias) at Pylle Hill, near Bristol, at Aust Passage and Penarth, 
on the Severn, and at the Uphill cutting on the Great Western Railway, and more 
particularly in the presence of beds at Linksfield representing the " White Lias," the 
*' Gotham Marble,^ the *' Bone-bed," and the gypseous clay-bands of the Rhsetic forma- 
tion in the South of England. The fossils also appeared to him to support this corre- 
lation. Lastly, the Rev. W. S. Symonds, writing in 1860, refers to "the probable 
Liassic and Triassic character of the shales at Linksfield " (' Quart. Joum. Geol. Soc.,' 
vol. xvi, p. 459. See also 'Edinb. New Phil. Joum.,' New Ser., 1860, vol. xiii^ 
p. 99). 

^ My friend Mr. Beckles kindly went to considerable expense (in 1861) to obtain for me a large 
series of these fossiliferous shales and limestones, especially those rich with Cyprida and Eslheria. 
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In dbiqpter ii (pages 15—19} of tlie ^Gecdogjr of Monrf/ fhcM Asim nm^liam 
ddscafibed Irf Mr. Doff : 

*' Inmiedial^ly bekfw the drift sand and grafd, aie fimndt iia the Eastam Blipiiioi 
[of Moray], the Lower Pmbeck beda of the Weald. These km the iqipennoat gMy 
of the Odiiio aeries; they aie eaaentiaDy £teahwater or estoaiy : they oonnst of iimaeima 
alternate beds of grey, greei^ bine, and ahnost blade layen of highly tenacioiui day^, 
IM^row which ue inteiposed at istenrals doable bands d ooaiaa^ Iig^t-gresft-cQlQiund 
fimestone, having a j^ain earthy fiaoture, whidbi yields, when bnmed, a yellow powdSf , 
like peat^ashes. The tqqpermoet limestone band is oovevsd above by a layer of 
day, and rests on a band of whitish slate-like dabs, whidi, when split» preaenA 
dt a greenish cobor. To these socoeed, in the desoenduog otder, beds of gieett «nl 
blue day; msxi, a secxmd band of Umeskme, whidi rests oaa bed of daric-edoued ahale^ 
containing slabs ?aiying from one to three indies in thicknessi of a daric-grey, spaiUngi 
highly ciystallised limestone, cm the upper sni^ 

eetoaiy shells; and on the lower sor&ce is a fsmigmons eorost^ in which smiMid 
nnmeroos scales, teeth, and spines of extinct species of shaiks and pke, and boDesty'iii^ 
of other animals. Thion|^ die substance also of these slabs are found foasils in abnnd* 
ance. Ihe shale which contains these fossiliferous slabs appears to be composed, tollril 
thickness of three feet, of the shelly coverings of a minute omstacean, called £^frii 
jUaiami, and is a striking instance of the great lengdi of time that must have eiqpsed era 
beds' of such eitent could have been formed bom, tiie exuviae of myriads ctf inaecta wiosi 
individual siae did iK>t equal the head of a pin. Bdow this bed of shale are other kgrpn 
of various coloured clays ; the whole resting on the comstone or limestone bed, bdong« 
ing to the sandstone formation to be afterwards noticed. But between the comstone 
and the Wealden beds, and pervading the surface of the lime-rock, is a bed of reddish 
clay, or till, four feet thick, interjected, as it were, between the Wealden beds and the 

comstone The Wealden beds occur at five diflTerent localities in the Eastem 

District [of Moray], viz., Ist, in the bank at the west end of the town of Elgin, on which 

the House of Maryhill stands 2nd, at Linksfield 3rd, 

in a field to the westward of the House of Pitgaveny 4th, in a bank on 

which the ruins of the Castle of Spynie are situated ; and 5th, in a field a little westward 

of Waukmill But the most interesting locality is at Linksfield, where a 

series of beds, forty feet in thickness, has been cut down and removed, in order to get at 

the limestone below The provincial name of these beds is, * The Cutley 

Clay/ We owe the identification of the Wealden beds of Moray with 

those of Sussex, to Dr. John Malcolmson, of India/' 

The fossils of these shales and limestone bands of Linksfield are stated by Mr. Duff 
to be — 

Teeth, scales, and dorsal spines of Hybodua {If. Zatosoni, Duff). Teeth and scales 
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of Zepidotus; and a nearly perfect Lepidotus (?).^ Teeth of Acrodus. Teeth of 
Sphenonchus.^ Femur of a Chelonian animal. Vertebrae of Flesiosaurus subconcavus, 
Duff. Saurian teeth. Mytilus, Unio, Aatarte, Cydaa mediae C. memhranacea^ PlanorbiSy 
Paludina, and Cypris glohoaa. Fossil wood and lignite. 

The late Mr. Duff most obligingly favoured me (in 1860) with specimens of the 
Eatheria from Linksfield, and in February, 1861, repUed most courteously to my 
inquiries respecting these fossils ; and I learned from him that they used to be termed 
" Cydas ?" and '* Operculum?*'; and that they occur abundantly in a greenish-grey, sandy 
shale, rather flattened, and lying horizontally, some of them with the two valves open, 
and in their natural position. 

The section taken at Linksfield by Mr. C. Moore, in 1860 ('Quart. Joum. Geol 
Soc./ vol. xvi, p. 446), is as follows : 



ft. in. 

1. The till or drift. 

2. Green clay. Cypris (rather sparingly). 

Teeth of Sybodus, and scalea of 
Lepidotu9 1 6 

3. Grey stone. ^mvMLModiola 5 

4. Blue, variegated, and green clay. Cypris 

(rare). Hybodus, Lepidoius 1 6 

5. Stone 1 8 

6. Green clay. Cypris. Estheria, Zepi- 

dotus, ^e 10 

7. Stone 10 

8* Dark day. Cypris, Lepidotus. Hybo- 

dus 10 

9. Stone (=«« Bone-bed"). Teeth and 
spines of Hybodus minor. Teeth, 
jaws, and scales of Lepidotus, Sphe* 
nonehus Martini, Ag. Teeth and ver- 



ft. in. 
tebrse of Plesiosaurus, &c. Small Uni- 
valve and Bivalve shells. Remains of 

Plants 3 

10. Blue clay. Cypris, abundant. Fish- 

remains, rare 4 

11. Stone 1 4 

12. Green marl {Estheria occxun in some of 

these lower beds) 9 

13. Stone 10 

14. Green marl 2 10 

15. Stone 10 

16. Green marl 2 

17. Stone 8 

18. Green marl 5 

19. Boplder-clay 5 

20. Comstone 12 

21. Beptiliferous Sandstones (?). 



Habitat of E. minuta, var. Brodieana. — In Gloucestershire, Worcestershire, and 
Warwickshire, the Rhaetic Estheria occurs along a certain zone immediately above a 
stratum full of marine shells, which, like others belonging to this Rhaetic stage, appear to 
be dwarfed, as if they had been the inhabitants of an unfavorable locality, or lived in sea- 
water under the influence of large freshwater affluents. In the Estheria-bed itself no 
marine shells are found. Fragments of terrestrial plants in the associated beds indicate 
the near proximity of the land to the waters in which these deposits were formed. Here, 

^ In Morris's * Cat. Brit. Fobs.,' 2d edit., by a misprint, ^' Linksfield, N.B.," is misplaced against 
*' X. peetinatus,*' instead of against '^ Z. minor (7)." 

3 Sphenonchus Martini, from Linksfield, Agass., vol. iii, p. 203, t. 22a, figs. 15 — \7, is the '' frontal 
spine'* of Hybodus, according to Messrs. Charlesworth and Ogilby, 'Magaz. Nat. Hist./ 1839, new ser., 
ToL iii, pp. 245 and 280. 
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wt/mt at ntomb vImb fhfs wltiifM <tf the •» wm am cr Iom ndwed )qr A* JmI- 




Thf afaMDoe of JUi«i0 m the BiMBtie Mb {or JiM* ai^^ 
« ooiiMMkB^ itpp«ai%. inft fiieir mom a«i^^ 

•fpawt •bMBW 4ir AOmm m the TrioMo Wb of tto Aifa, wHk Omv oMif A»> 
■ffifiaoDi otHt^aoy IwdoetoMorooDMtetttinuiBeoodGiiflwbivkf «b^^ 
ftii Triwrir rnrinfll ti "V TTTtr "'^t ^ "^- "^-' — ^° — r T"^ 

7. EnHsuA MAHQAimins, qpea no^. PL IJi^ figB. 16— -2S. 

— JiMt. IbUU ^oL zB» p. 377* 



IiHiglli» li« Atti 4| ^ , ^ 4^ 

.T^jf 1:1+ lsl|- 



Ompaoe-^akeB nsual^ Inoad^ mbcfftie (fig. 14% but '^^wj^ ^^^^'"'^ «diilriH%alv 
(fig. 20) to soIxMoiig 0ig. tl), aoocfl^^ 

In fig. 20 ibe antmor eitramtjr » truncate, advandng bul Itttfe bcgioDnd fho indbo; 
but nsoaDjr it caT?eB out hdSlj bma beneatii the mnbo, not nnfifegnenflj mOk «• fiiH t 
tenr^ratme as that cl ibe posterior nargin (figs. 21. 28) ; nonnal^^ bowmer, tlaiiilni* 
appears to be somewhat niunower in front than bdiind (figs. 16, 22). The binge-line, 
terminated in front by the nmbo, is well marked ; in the majority of specimens it is 
equal to rather more than half the length of the valve (figs. 16, 21) ; but in others it is 
little more than a third (figs. 20^ 23). 

Ridges about fifteen ; but in adults they are crowded in increasing numbers towards 
the ventral border, and become merely the overlapping flat edges of the periodical layers of 
the carapace ; this is well seen where the growth has been irregular, owing to some local 
accident (fig. 19). The interspaces are broad and smooth^ presenting here and there an 
obscurely hexagonal reticulation of small meshes (figs. 17, 18). 

A remarkable similarity exists between this fossil form found at Mangali and a recent 
Esfheria, living in the pools near Jerusalem, figured and described by Dr. Baird as 
i;. GiTioni {^ kun^X, Nat. Hist.,' ser. 8, vol. iv, p. 281, pi. v, fig. 1). The valves of the 
latter, however, have fewer ridges and wider interspaces ; and its ornament is a far bolder 
reticulation than that exhibited by the fossil ; were E, Gihoni fossilized, howevo*, it 
would be with diflBculty distinguished from E. Manfiolienm} 

At Mangali, in Central India, about sixty miles south of Nagpnr, the Rev. Messrs. 

^ In the •Memoirs of the Geological Survey of India,' vol. iii, p. 197, Dr. Oldham has bj. mistake 
stated that Mr. Hislop's specimens of Eslheria from M&ngali were identified by me with E, minuta. 
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S. Hislop and R. Hunter discovered in 1853 a fossiliferous sandstone, which is described^ 
in the ' Quart. Journ. Geol. Soc./ vol. xi, p. 370, and vol. xvii, p. 347. This sandstone 
extends between Mdngali and Mesa, near Chickni ; it is fine-grained, red in colour, some- 
what argillaceous and micaceous, thin-bedded, and about fifteen feet thick, lying between 
an upper and a lower sandstone, both of them coarser in texture, lighter in colour, and 
thick-bedded. The red laminated sandstone contains Plant-remains,* ganoid scales and 
small jaws of Fishes, Labyrinthodont remains {Brachiops laiiceps, Owen), and wide-spread, 
thin layers of Ustheria. 

From the evidence of the organic remains found in this red sandstone at Mangali and 
Mesa, Mr. Hislop is inclined to consider it as of the same age as the plant-bearing sand- 
stone of Ndgpur, and the coal-shales of Umret and of the south base of the Mahadewa 
Hills, and to refer the whole to the Upper Triassic Formation (Letter, July 19th, 1861) ; 
Messrs. Blanford and Theobald, however, of the Geological Survey of India, seem dis- 
posed to place the Mangali beds above the plant-sandstone and coal; and, as they 
consider the former to be probably of Permian age, the two latter they regard as at least 
of that age ('Quart. Journ. Geol. Soc.,* vol. xvii, pp. 347 ; and *Mem. Geol. Surv. India,' 
voL i, part 1, p. 82)» 

In a comprehensive memoir ' On the Probable Relationships of the Strata in Central 
and North-Eastem India' (' Memoirs Geol. Surv. India,' vol. ii, part 2, 1860, p. 333), 
Dr. Oldham states that '* the probability would seem to be that our * Damuda System ' 
(true Damuda Series of the accompanying table) belongs to some portion of the Upper 
Palaeozoic division of European geological sequence, or to the lowermost portion of the 
Mesozoic division. In fact, we may possibly hereafter find that it will represent that great 
interval indicated by the marked separation and great break between the two series in other 
countries." 

Of Mr. Hislop's group " B " (see p. 80), Dr. Oldham would certainly take the Umret 
coal-series to belong to the Lower Damuda Series ; he does not think that the Kota beds 
of fibsh-bearing shales and limestone are of the same age as these, but higher in the 
geologic scale, in which opinion Mr. Hislop coincides. (Letter of July 19th, 1861 ; and 
' Quart. Journ. GeoL Soc.,' vol. xviii, p. 36.) 

To show at a glance the present state of opinion as to the relationships of the Indian 
strata above referred to, I insert a synoptical table, comprising the classifications adopted 
by Dr. Carter, by the Rev. Messrs. Hislop and Hunter, and by Dr. Oldham and his col- 
leagues of the Geological Siu^vey of India. 

^ For the particulars of the geology of the Ndgpur district, in Central India, where these sandstones 
and other strata of great interest occur, see Mr. Hislop's memoirs in the ' Journ. Asiat. Soc. Bombay,' 
Tol. V, pp. 58 and 148; vol. xxiv, p. 347; and in the 'Quart. Journ. Geol. Soc.,' vol. x, p. 472; vol. xi, 
pp. 345 and 555 ; and vol. xvii, p. 346, &c. 

* Knorria (7) or the stem of a Conifer; Stigmaria (?) or the rhizome of a Fern; Phyllotheca (?), 
stems, &C. 
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Thus divided as the opinions of the Indian geologists are respecting the age of these 
plant-bearing and Estherian strata of Central India, I venture still to regard them as 
belonging to the ' Rhaetic Formation/ in accordance with some suggestions which I made 
in 1856 (' Quart. Joum. Geol. Soc.,' vol. xii,p. 376). 

Habitat. — ^The absence of marine-remains in the Plant-bearing and Reptiliferous sand- 
stone of Mangali goes far to indicate the freshwater habitat of the JSstAeria so abundant 
in one of its beds. 

Dr. T. Oldham, F.R.S., the Superintendent of the Geological Survey of India, has 
kindly and promptly forwarded to me a piece of the Estheria-bed not long since dis- 
covered by Mr. W. T. Blanford, near Panchet (pronounced Pa*cheet), five miles south 
of the Damuda River, and 110 miles north-west of Calcutta, in Bengal. (See 
* Memoirs Geol. Survey, India,* vol. iii, part 1, pp. 132 — 137, and p. 197 ; also 'Joum. 
Bombay, Asiat. Soc.,' vol. vi, p. 203.) The rock is a fine-grained, yellowish-grey, sandy, 
micaceous shale. The JSstAeria are of small size, he closely together on one plane, and, 
retaining no shell, or only an excessively fine film, are represented by obscure casts and 
luoidds, of a darker tint than the matrix. A few fi-agmentary plant-remains lie on the 
same bed-plane. 

The general size of the specimens is as follows — 

Height ^inch; Length J^^inch; Proportion 1 : IJ + 

In shape the valves appear to be subovate, with a tendency to become oblong (like 
fig. 21, in PL II). The concentric ridges are dehcate and apparently numerous 
(about 20) ; but no ornament of the interspaces can be discerned even on the few valves 
that retain a film of shelly matter. 

Altogether, judging from the materials before me, I have no grounds for deciding 
whether this Estheria fh)m Panchet is or is not the same as that from Mangali, some of 
the smaller forms of which it seems to resemble, as already suggested by Hislop and 
Oldham ('Joum, Bombay Asiat. Soc.,' vol. vi, p. 203). 



8. Estheria Kotahensis, Spec. Nov. PI. II, figs. 24, 25. 

Estheria, Hislop, Quart. Journ. Geol. Soc, vol. xvii, p. 348. ; Jonrn. Bombay Asiat. Soc, vol. 

vi, p. 201. 

Height, more than i| inch|p^^p^^^^^ ^ ^^ ^^^ 
Length -ij „ ) 

Estheria have been found by the Rev. Mr. Hislop in a light-coloured shale at Kota 

11 
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(or Kotah), on the Pranhita, together with ganoid Fishes {Lepidotus Deccanensis), Cyprtda,^ 
Insects, Unto (?) and some Plant-remains. 

These Estheria occur as very thin, light-brown, compressed, and often ragged carapace- 
valves, in a whitish calcareous shale, thickly crowded on the thin laminae, and associated 
with a layer of Cyprida (see Appendix, PL V, fig. 25), and minute, straight, black, fibrous 
lines, probably of vegetable origin, lying horizontally in every direction throughout the 
shale. Small fragments of a Fern {Glossopteris ?) also occur in the shale. The EstheriiB 
are much smaller than the generality of those in the sandstone of Mangali (figs. 16 
and 20), but have a round-ended oblong outline not unlike that of some individuals 
from this locality* (compare figs. 21 and 24). The surface of the valves exhibits, under the 
microscope, about ten delicate, concentric ridges, separated by interspaces usually smooth, 
or traversed by faint lines parallel to the ridges, but occasionally ornamented towards the 
ventral border by a pattern consisting of slight, vertical, anastomosing wrinkles, with 
accompanying rows of minute pits (fig. 25, magn. 100 diam.) No such ornament as this 
is traceable in any of our numerous individuals of E. Mangcdierms^ nor do the latter 
show the faint concentric striae of the interspaces, but either a blank smoothness or an 
obscurely hexagonal reticulation (figs. 17, 18). Although Eatheriis having a reticulate 
ornament do sometimes take on a transversely barred or wrinkled pattern also (as in 
E. ovata, E. Murc/iisonia, E. minuta var. Brodieana (of Linksfield), &c. yet the latter may 
be the essential and sole ornament of a species (as in E. elliptica) ; and this may be the 
case here. 

In its different style of ornament, therefore, as well as in its fewer ridges, squarer 
outline, smaller size, and thinner valves^ the Estheria from Kota differs considerably fix)m 
E, Man(/alie?i8is. 

The Fish-shale, limestone, and Estherian shale of Kota^ are regarded by Mr. Hislop as 
of Lower Jurassic (Liassic) age, and as lying above a sandstone, with plant-remains, pro- 
bably equivalent to the plant-bearing sandstone of Nagpur (Letter, July 19th, 1861), 
and the latter is on the geologicar horizon of the '' Damuda group," of Bengal (See the 
Table, page 80). 

1 Cypridce are also found (generally compressed) in the bituminous shales of Kota, in which Lepidotus 
DeccanensiSy L. longiceps, and L. breviceps occur, with Plant-stems and Glossopteris (!). In the lime- 
stone at Kota, Fish-remains {JEchmodus Egertoni and Lepidotus) occur ; also Teleosaurian remains, Sphe- 
nopteris, &c., 'Bombay Asint. Soc. Journ.,' vol. vi, p. 201. 

- Hence I was at first led to regard the two forms as probably belonging to the same species. Op. cit., 
pp. 34 S and 3.')3. 

^ For notices of the Fish-shales and limestone of Kota, see * Quart. Journ. Geol. Soc.,' vol. vii, 
p. 272; viii, p. 231 ; ix, p. 351 , x, p. 371 ; and xvii, p. 3G ; also * Journ. Bombay Asiat. Soc.,' vol. vi, 
p. 201. 
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9. EsTHERiA ovATA, LeQy sp. Plate II, figs. 26 — 38. 

PosiDONOMTA MiKUTA (Broftn), W, B. Rogers, Proc. Acad. Nat 8c. Philad., 1843, toL i, 

p. 249 ; PosiDOMiA, sp. ? Proc. Boston Soc. Nat Hist, 
1854, vol. V, p. 14. 
— (?)• LyelL Quart. Joum. Geol. Soc., 1847» vol. iii, p. 274, fig. 6. 

PosiDOKiA OYATA, Lea. Proc. Acad. Nat Sc. Philad, 1856, vol. viii, p. 77. 

— PABVA, Lea, Ibid. 

<r- ovALis, Emmone, Qto\. Rep. North Carolina, 1856, p. 323, fig. W., 1 and 2; 

Amer. Geol., part VI, 1857, p. 40, fig. 12 : Manual Geol., 2nd edit, 1860, 
p. 191, fig. 166, 3. 

— MULTicosTATA, JFmmoiM. Geol. Rep. N. Carolina, 1856, p. 337, fig. X ; Amer. 

Geol., part VI, 1857, p. 134, fig. 103; Manna] of GeoL, 2nd 
edit, 1860, p. 191, fig. 166, 4. 

— TRIANGULARIS, EmmoHM. Geol. Rep. N. Carolina, p. 338, fig. V ; Amer. Geol., 

part VI, p. 134, fig. 104. 

Inch. Inch. Inch. Indu Indi. 

Height, -^ '^ ... less than -^ ... more than -^^ ...more than ^ 

Length, ^^ ^ „ -^j ... less than -^^ ...less than -f^ 

Proportion... 1 : li ... 1:1^ 1 : li+ 1:1^+ 1 : IJ — 

Carapace-valves broadly subovate, almost semicircular ; the straight dorsal line reaches 
across the valve, the extremities curving suddenly downwards ; the postero-dorsal angle 
being the sharper of the two. The front and posterior margins are nearly equally rounded, 
but the valve is usually deepest at the anterior third, in a Hne with the umbo ; the well- 
cur\'ed ventral border being rather more oblique posteriorly than anteriorly. The con- 
centric ridges are about fifteen in fig. 26 ; about twenty-eight in fig. 27 ; and much more 
numerous in fig. 28. In fig. 27 we see the gradual crowding of minor concentric ridges 
towards the ventral border in an adult specimen, and in fig. 2S we have an individual in 
which, owing to some peculiarity of growth, the ridges are too numerous to be very 
distinct, and are unaccompanied with any ornament of the interspaces (figs. 29, 30). In 
other specimens we find, besides blank siufaces (fig. 31), modifications of a reticulate 
ornament on the interspaces (figs. 32 — 30), with occasionally a barred or transversely 
wrinkled pattern (figs. 37, 38). Fig. 31 is a set of narrow interepaces, smooth and 
without ornament. Fig. 32 shows how a smooth surface may mask the reticulate struc- 
ture. Figs. 33, 34, 35, and 36 are reticulate interspaces, the meshes being of various 
sizes and arranged either longitudinally, diagonally, or vertically. In the first case the 
walls of the meshes would strengthen, if not give rise to, minor concentric stria? ; in the 
last case they may give rise to the bar-ornament, such as is seen in fig. 37. The 
obliquity of the meshes in fig. 35 may be due to pressure. Fig. 3S seems to show 
narrow interspaces bounded by thick ridges and crossed by short, thick bars. 
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For most of these illustrations^ we have had recourse to specimens from Pennsylvania, 
Richmond, and Dan River (from Prof. W. B. Rogers' collection), which evidently belong 
to the same species. These specimens are — 

1 . From Pennsylvania. Black shale. Estheria excessively crowded in horizontal layers. 

2. From Prince Edward, near Richmond, Virginia. Black shale, with conchoidal 

fracture, fine-grained. Estheria tolerably well preserved, but crumpled. 

3. From Dan River, North CaroUna. Black, laminated shale, obhquely crushed. 

Estheria very thin. 

Another specimen (from which figs. 28 — 30 have been taken) is a hard, dark-grey, 
stony shale, containing a few scattered Estheria and a fragment of Equisetites, brought 
from Hardin's pit, Richmond, Virginia, by Sir C. Lyell. 

As in India so in North America there are fossiliferous and coal-bearing shales and 
sandstones, the geological age of which is far from being exactly known ; these are the 
plant-bearing beds of Eastern Virginia and North Carolina, with the Estherian shales of 
the same States and of Pennsylvania, usually known as the Middle and Lower Secondary, 
or Lower Mesozoic, coal and sandstones of the Atlantic slope. I propose to refer these 
interesting strata to the Bhatic formation while treating of their fossil Estherice, 

In 1843, Prof. W. B. Rogers discovered in Prince Edward County, Virginia, a 
Uttle fossil which he referred to the European Poddonomya minuta ('Proceed. Acad. 
Nat. Science, Philadelphia,' vol. i, p. 249); and in 1854 ('Proceed. Boston Soc. Nat. 
Hist,' 1856, vol. V, p. 14), in treating of the close relationship of the several tracts of the 
" Middle Secondary Rocks " of North Carolina, Virginia, Pennsylvania, and Massachu- 
setts, and of their probable Jurassic age, he again alluded to this little fossil, but pointed 
out that both it and another form associated with it "diflFer in proportion from the 
P. minuta of the European Trias.'' According to Prof. W. B. Rogers, the " Posidoniae " of 
North Carolina (Dan River) "were noticed as early as 1839, by Dr. G. W. Boyd, while 
on the Virginia Geological Survey," 'Proc. Boston Soc. N. H.,' vol. v, p. 16. 

In 1847, Sir. C. Lyell described and figured two apparently well-conditioned Estheria 
from the Mesozoic coal-shale of Richmond, Virginia, ' Quart. Journ. Geol. Soc.,' vol. iii, 
p. 274 (fig. 6) ; but unfortunately the specimens cannot now be found.^ The woodcut, 
though good, does not furnish sufficiently exact evidence of the superficial sculpturing of 
the shell to enable me to compare it satisfactorily with my own material, though fig. 28 
supplies its place to some extent. In this paper Sir C. Lyell stated (p. 275) that he 
shared Mr. Morris's doubts as to whether the " Posidonomyae " from Richmond, as well 

^ Since these illustrations were drawn and the accompanying text placed in the printer's hands, I 
haie received through Mr. C. Wheatley's liberal kindness a large collection of the Estherian and Cypri- 
diferous shales from Phoenixville ; and some notes on these will be appended in the sequel. 

^ These Estherice are also figured in Lyell's ' Manual of Geology/ 5th edit., p. 332, 6g. 422, a, b. 
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K as the " Posiclonomya miauta," may not be allied to C!j/pru ratW than to iny geOlU of 1 

^^ the Ihlollusca. 

^fe The larger form figured bj Lrell (fig, 6 a, bere copied as fig. 5 a) is stated to resemble i 

^H Cyda» in outline ; oval and ineqoilateral ; ^tliB inch in 

^^^^^_ ^"'- ^- diameter. It was from Hardin's pit, north of Blackheatb. 

^^^^^^P ^^^^^' ~~--^^ _ _ near Richmond, Eastern Vii^inia. 

^^^^^^^H|^^B^~^^. ^S^- '^^^ smaller one (6g. 6 b, bere copied as fig. 6 i), jgtia 

^B '^l^9^^H ~ -^^^^^ ^^^^ ^^ diameter, is described as being moFe convex than 

^M ^i^H^^M^ - '' the other; "resembles a Toang Jstarfe, but may perhaps 

^M ^^^T'- ^_zz: _.---. be the young of the preceding." From Hardin's pit, and 

^^1 ( L.^^^ W "'^ ^^ Creek mines, south of Blackheath, Virginia. 

^H ^^S"^rf The same fossils were found at the Deep-nm pits, at 

m ^w^«''j^«^*"^L;r^'^ the northern extremity of the coal-field. "They occur in 

^P Kuch immense numbers (at Blnckheath) as to divide the shale, 

^M like plates of mica, into very thin lamina;. Every fresh surface exhibits a layer of them." 

^1 In 1856 Dr. I. I.,ea read before the Academy of Natural Sciences of Philadelphia/ ' 

^M some notes on the " New Red Sandstone Formation of Pennsylvania," and stated that in 

^V * re '''^ greenish and blackish shales near Phoenixville, on the Schuyl- 

^B kill, he found two forms of " Posidonia " [Esf/ieria) Ixith differing 

^H ^ A apparently from those figured by Sir C. Lyell ; and he named , 

^H ^^^■I^H~~(v I '^^™ *^^ ^' '^"^^ ^"'^ ^- porva, " the first being about ^ths of 

^^^^^ w/ Ml inch in transverse diameter ; the latter more rotund, and about , 
I iiths of an inch in transverse diameter." 
E.ih-ri» oT»t. (p^ iBuitir9,t,i». Prof ;g Emmons in his ■ Gcolog. Report of North Carolina," 
- 1850,° p. 337, describes and figures two forms of Eslkeria as 
Posidonia multicostata and P. triat^ularis from the upper portion 
of the Deep River series in Chatham Co., North Carolina. Ao- 
cording to Mr. Conrad,' the former of these " bad previously been 
indicated by Mr. Lea under the name of P. ovala from specimens 
obtained at Phoenizville ; and probably the latter was also indi- 
cated under the name of P.peava from smaller specimens than 
Bithem onu (P. iriugniari*, thosc presented this evening, but Ukewise obtained from the same 
■- ■ - ' Em- locality." 

The two Eatheriee above alluded to are figured and described 
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' ' Proceed.,' vol. viii, p. J". 

' In Silliman'a 'Americ. Joarn. Sc.,' Dew teriea, vol. uiv, p. 427, is a notice of EmmoDa'a ' Geo- 
logicNl Report of the Midlwd Coantiea of North Carolina,' 1856, with remarks b? Profeuor 0. H<:%r on 
the Plants noticed in it. 

* ' Proceed. Acad. Nat. Science* Philadelphia,' for 1857, p. 130. 
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1. The most northern extension of the shales and sandstones under notice is 
exhibited in Massachusetts and Connecticut; here sandstone appears to predominate, 
and the well-known fossil Foot-prints of Connecticut are found in some of the beds. 
Fish-remains and fragments of plants have also been found ; but EstAeria have not been 
observed. 

2. The second great area stretches from New Jersey, through Pennsylvania and 
Maryland, into Northern Virginia. In New Jersey the series consists of — 1. (Uppermost) 
Calcareous variegated conglomerate (with Reptihan remains), and dark-red pebbly sand- 
stone. 2. Brick-red sandstone and shales (with Footprints), and bituminous shales (with 
Fish-remains). Beds of coarse grey sandstone occur in the lower part of this series. 
Eatheria have not been met with. 

In Pennsylvania the following is the general order of these strata. 1. (Uppermost) 
Conglomerate, calcareous at places. 2. Red shale and sandstone. S. Red sandstone 
and coarse yellowish conglomerates. 4. Red shale and brownish sandstone. 5. Pinkish 
sandstone and shale. 6. Reddish sandstone and conglomerate (locally calcareous). Prof. 
H. D. Rogers (whose works supply the above information for New Jersey and Penn- 
sylvania), writing of the Pennsylvanian series,^ says that it consists essentially of reddish- 
brown shales and clay, and argillaceous sandstone, in intimate alternations, but locally 
differing in proportions and distribution. The upper and lower parts of the series are 
more sandy, and have conglomerates in them, which are locally calcareous. In the middle 
and upper portions there are sometimes found dark- grey and blue shales, containing 
carbonaceous matter and some seams of lignite. A detailed section of red and bituminous 
shales (containing Estheria Plants, and other fossils), with sandstone, and other deposits, 

series, vol. ii, part 3, l852; and iu 1858, he again gave a review of the subject in the 'Proceed. Acad. 
Nat. Sc. Phil.,* for 1858, p. 90 ; but the more exact details, and still later information, must be learnt from 
the works of the Brothers Rogers, Emmons, and others. D'Archiac's * Hist. Progr^s Geol.,' vol. vii, (p. 
(!>^7i &c.), also contains a r6sum6 of the facts and theories relating to the Mesozoic rocks of Virginia, &c. 
Besides the reports of the State-geologists on the several districts wherein these sandstones and shales 
are developed, there are numerous papers in Silliman's * American Journ. of Science and Arts,* and in the 
* Proceedings of the Boston Nat. Hist. Society,* and of the * Philadelphia Academy of Sciences,* that eluci- 
date the geological and palasontological characters of these Mesozoic tracts. The paper * On the Relations 
of the -Fossil Fishes of the Sandstone of Connecticut and other Atlantic States (or the Newark Sandstones) 
to the Liassic and Oolitic Periods,** by W. C. Redfield, * Amer. Journ. Sc.,' new ser., vol. xxii, p. 357, and 
another paper, in the 'Edinburgh New Phil. Journal,* new series, vol. v, p. 369, by Messrs. J. H. and 
W. C. Redfield, " On the Relation of the Post-permian Fishes of Connecticut and other Atlantic States to 
the Triassic and Jurassic Periods,'* are important in the history of the subject. 

1 *The Geology of Pennsylvania,* &c., 4to, 1858. In vol. ii (part 2), p. ^(d7y &c., these red shales 
and sandstones of ** Lower Secondary Age'* are treated of. Their fossils and probable place in the 
geological scale (Lower Jurassic, according to W. B. Rogers' latest views), are mentioned at p. 693. The 
relations of the several belts of these Mesozoic shales and sandstones on the Atlantic slope are treated of 
at p. 697. The conclusion arrived at is that the formation in question "was created in the period which 
unites the Triassic and Jurassic ages ** (p. 697). 
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iDelonging to the Pennsylvanian series will be given further on (page 93) ; but I cannot 

indicate the exact place which these bituminous shales hold in the series. 

8 and 4. Eastern Virginia. One area of carbonaceous shales and sandstones reaches 
:tfrom Campbell to Bucklington ; another is situated on the James River, in the vicinity of 
^Richmond. At the latter place are seen — 1. (at top) Conglomerate ; 2. Shales with Cycads 
^md Eems ; 3. Grey sandstones, shales, and conglomerates ; 4. Coal-seams and 
Tbituminous shale (with Estheria) : altogether about 800 feet thick, and resting on 
granite. 

5. North Carolina; on the Dan River, over a tract reaching from Leaksville to 

<jermanton, are shales and sandstones having the following order of succession from above 

downwards : — 

7 and 8. Grey and red marly sandstones. 

6. Dark-coloured shales, with Cycads. 

5. Conglomerate. 

4. Grey sandstone. 

3. Black and green slates^ and coal (see section helov). Estherue and CypridcB ; Fish-hones. 

2. Brown sandstone. 

1. Conglomerate. 

At page 31 of Emmons's ' American Geology,' part VI, 2nd edit., from which the 
dnformation respecting the Dan River and Deep River districts is obtained, the following 
section of the black and green shales with coal at Egypt Pit, Dan River, is given — 

Ft. in. 

Soil 30 

Black slate, with Cythere [?] 16 

Calcareous shales 12 

Black slate, with Cythere[l'\ hud Pondonia (Estheria) 25 

Green calcareous shales 53 

Black hituminous slates. Fossils. [Here and helow " the fossiU referred to are 

mostly Cytheres and Posidonice, and occasionally Fish-hones," p. 32] 35 

Calcareous shales 4 

Black hituminous slates. Fossils 45 

Iron-balls. Gas 1 10 

Black slate. Fossils 28 

Calcareous shales 15 

Hard black slate 13 

Black slate and iron-balls 3 8 

Sparry, calcareous, greenish shales 14 

Black slate. Fossils 26 



1 "Slates*' ia a term used apparently by the American geologists for indurated shales (hard lami- 
nated argillaceous rock), and is not intended here to indicate real slate. 

12 
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Ft. in. 
Black elate and iron-balls 2 2 

Hard sandstone • 1 

Black slate, fire-clay, and iron-balls 34 

Black slate, beds of argillaceous iron, and balls 48 

Sandstone I 10 

Black slate and iron-balls 1 4 

Sandstone 3 

Black slate and iron-balls 

Bituminous coal 

Black band 

Bituminous coal 

Black band 

Bituminous coal 

Black bituminous slate and iron-balls 

Grey sandstone [saline, see Emmons, ' Amer. 6eol.,' part vi, p. 96] and fire-clay... 

Black band 

Coal 

Black band 

Black slate. 

6. The North and South Carolina tract, from Orange to Anson, on the Deep River. 
The following is the section. 
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J. Red and mottled sandstones, slates, and marls, 1000 feet. Estheria and Cyprida; alto a 

Eish-scale (in a Coprolite), Saurian bones, and a Bird-bone. 

H. Grey sandstone, 300 — 500 feet. Plants, Saurian bones. 

G, Blue shale. Cycads, and other Plants , ,^ . 

' 40 feet. 
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^ s \F. Congloroerate, including beds of sandstone 

(There is probably an unconformity of the beds here.) 

' E. Grey, thin-bedded sandstone,^ often rippled. Fucoids. 1200 feet. 
D, Bituminous shales {Estherice and Cypridce), with calcareous shale, in their upper part, and 
comprising coal-seams and iron-stones, 700 feet. Plants, Entomostraca, Astarte (?), 
Mytilus (?), Fishes, Reptiles, and Mammal {Bromatherium), 
g I C Bituminous slate, alternating with grey sandstone, and passing downwards into red and 
brown sandstone (Coniferous Trees and Fucoids), 1000 — 3000 feet. 
B, Conglomerate, 50 — 60 feet. 
A, Taconic slates. 

Looking at these sections (and inchiding that of the northernmost of the areas, as seen 

^ In speaking of this sandstone, Prof. Emmons says : ** When the rocks are bare in dry weather during 
the summer they are incrusted with a salt which consists mostly of the chloride of sodium. So also the 
sandstones from the Egypt Pit, at the depth of 450 feet, decompose, and a nearly pure salt effloresces 
upon the surface while this process is going on, yet no gypsum has been found in this series up to this 
time." (Page 96.) 



ESTHERIA OVATA. 91 

at Greenfield, Conn.), we may observe a nearly general coincidence in the occurrence of 
Upper and Lower Conglomerates, which may possibly be a guide in correlating the 
deposits of the several areas. As little, however, has been determined strictly as to this 
correlation as has been fixed with regard to the exact geological age of this great group 
of strata.^ Prof. E. Emmons has sketched out the members of the Deep River series 
{estimated at upwards of 6000 feet in thickness) ; he indicates two chief horizons, far 
apart., at which Saurian remains. Plants, Estheria, and other fossils, occiu* ; and he believes 
that the distinctions of the fossils are so great, the amount of accumulated deposit so vast, 
and the evidence of unconformability so important, that he has reason to refer the lower 
portion of the series (Chatham group) to the Upper Palaeozoic (Permian), and the upper 
portion to the Lower Mesozoic (Triassic) age respectively. 

This conclusion seems to me invalid, and the palaeozoic evidences are very poor 
indeed ; but it does not concern us at present, the Estherice alone demanding special 
attention ; and of these I have seen specimens only from Dan River, from Richmond, 
and from Pennsylvania, none from the Deep River series. Prof. Emmons figures a 
specimen from the Chatham series [Posidonia ovalis), and two forms from Dan River 
(P. multicostata and P. irigonalis). If the conglomerates in the several basins should be 
indicative of certain correlative horizons (as above referred to), all these Estherice would 
apparently belong to the same (lower) group ; and the Estheria of Richmond, Va., would 
seem to belong to the same horizon. Prof. Emmons, however, refers the Richmond coal- 
field to the age of the upper part of the Deep River series (if I understand him aright). 

I have not been able to discern any essential difference between the Estherice from 
Pennsylvania, Virginia, and Dan River (North Carolina) ; and they might therefore well 
belong to the same horizon, whatever those from the Deep River series may turn out to 
be. Of the latter we have figures, given by Prof. Emmons, which help us, however, 
little or nothing in specific determination, for I am quite prepared to say that ordinary 
artists and amateur draughtsmen would make as many and as variable sketches of one 
and the same Estheria, in different states of preservation, as the three given us of 
P. multicostata, P. annularis, and P. ovalis, and we will include also the far better wood- 
cut of the Richmond Estheria given by Lyell. The last mentioned is equivalent to our 
fig. 28 ! Fig. 28 represents the same species as do figs. 26 and 27. And specimens of 

1 If the reader will consult Prof. H. D. Rogers's ' Essay on the Geology of the United States/ in the 
last edition of A. Keith Johnston's ' Physical Atlas/ he will there find the stratigraphical conditions of the 
Mesozoic sandstones and shales under notice amply and, I believe, correctly treated. Whatever may be the 
thickness of the several strata, measured perpendicularly and added together, — a thickness far surpassing, in 
Connecticut, according to Prof. Hitchcock, that of either the Triassic or the Jurassic strata of Europe (* Ele- 
mentary Geology,' new edition, 1860, p. 409), yet, as these deposits have been formed in confined areas, and 
on sloping shores, it appears to me that Prof. Rogers' observations must satisfy any dynamic geologist that 
no great vertical displacement of the area has been required for the accumulation of this sedimentary mass 
in the shallow waters of the old sub-Appalachian water-belts. 
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the same occur sufficiently distorted, or otherwise modified, to be sketched like the rough 
figures, above alluded to, which are copied at pages 86 and 87. 

Further, Mr. Conrad appears to have identified P. multicostata with P. ovata (Lea), 
and P. triangularis with P.parva (Lea) ; and of Lea's species we can judge by our own 
Pennsylvanian specimens, which agree with those from Richmond and Dan River, there 
being evidence of one species only. 

Of P. ovalis, Emmons, we learn, that it is '* common in the shales of the Richmond 
basin," as well as in the Lower (Chatham) shales of the Deep River series ; and, indeed, 
the Dan River series is mentioned in connection with its occurrence. At all events, it 
appears that we may expect to find it among our Richmond specimens ; and hence I 
believe that it merges, with the rest, into the one species which appears to have an 
enormous range, horizontally and vertically, in this great series of Lower Mesozoic 
deposits in North America. 

In 1857 a few specimens of fossil Estheria from the black shales of Pennsylvania, 
Virginia, and North CaroHna, were confided to me by the Professors W. B. and H. D. 
Rogers. Though some of these seemed at first sight to be tolerably well preserved, and 
to belong to two or even three distinct forms, yet, on examination, the difficulty of discri- 
minating any real differences of featiure and structiure has been found to be very great, if 
not impossible. The results, however, arrived at as to the determination of species is 
given above. 

I cannot make as full and exact a comparison of the North American fossil Estherua 
with those of Mangali and of other places as I should have wished ; but we can learn 
much respecting the palaeontological associates of the Estheria, and of the probable mode 
of the deposition of the strata in which they are found, from the accounts given of the 
Esthcrian shales of Pennsylvania by the geologists of the United States. 

The Eiitheria, accompanied by Ci/pridcje, occur in the " Main Red Sandstone belt in 
Pennsylvania, Virginia, and North Carolina,'' in the short intermediate tract of Red Sand- 
stone in Virginia, and in the more eastern tract in Virginia and North Carolina. Without, 
however, availing ourselves of the full descriptions of these strata given by Rogers,^ 
Emmons,^ and others, it will be sufficient to take the section exhibited by the cutting of 
a tunnel on the Reading railway at Phcrnixvillc, Chester County, Pennsylvania, described 
lately by Mr. Wheat ley ; and this is the more interesting as the author gives a critical 
resume of the reptilian and other remains found in tli(5 same group of strata, and offers 
some remarks on the apparent similarity of these with the Nagpur and Mangali beds. I 
then^fore avail mvsclf of the following; conununication made to the 'American Journal of 
Science and Arts,' ind scr., vol. xxxii (No. 94, July, ISGl), p. 41, &c., mentioning at the 

^ * Reports on the Geology of New Jersey, Virginia,' v^'c. ; and especially the * Final Report on the 
Geoloiry of Pennsylvania,' lsr>S. 

- * Reports on the Geology of North Carolina,' &c., and ' American Geology,' part VI, 18j7. 
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same time that I am indebted to Mr. Wlieatley^ for a polite reply to my inquiries 
respecting the section, and for an illustrative diagram (fig. 9, p. 95). 

** Remarks on the Mesozoic Red Sandstone of the Atlantic Slope, and notice of the Discovery of a Bone^hed 
therein, at Fhoenixville, Pennsylvania. By Chahlbs M. Wheatley, M.A. (Read before the 
Connecticut Academy of Arts and Sciences, Feb. 20tk, 1861.) 

"No question in American geology seems more difficult of elucidation than the age and geological 
position of the so-called ' New Red Sandstone' of the Atlantic slope ; some geologists referring it to the 
Oolitic or Liassic periods, others to the Trias, and others, still lower, to the Permian. The true position 
may probably be determined, like the San Casciano Beds, intermediate between the Liassic and Triassic 
periods, forming a separate group, containing like those beds, its own peculiar fossils. No true Permian 
forms characteristic of that formation have yet been discovered ; the fishes formerly referred to Palceoniscus 
are now placed in the genera Catopterus (Redfield) and Ischypterus (Egerton), their tails being more 
homocercal than heterocercal. The Clepsysaurus (Lea), once considered a Thecodont Saurian and 
analogous to Thecodontosaurua antiquus of Riley and Stutchbury from Bedland, near Bristol, England 
(found in dolomitic conglomerate referred to the Permian, but now considered not older than the Triassic), 
is stated by Dr. Leidy (*Proc. Acad. Nat. Sci. Philad.,' June 9th, 1857) to be * not properly a Thecodont 
reptile, but may form the type of a new family, as its teeth are inserted in the jaws by solid conical 

fangs.' Mr. Wheatley proceeds to correct Prof. H. D. Rogers in his distribution of the Reptilian 

remains (' Final Report on the Geology of Pennsylvania,' vol. ii, part 2, p. 695) said to have been found 
in Pennsylvania and New Jersey; and then states that ''the following fossils have been noticed in the 
* Mesozoic Red Sandstone' of Pennsylvania (chiefly from the shales excavated in the rail way-tun neP near 
Phoenixville. 

" Plants, Phoenixville and Gwynnedd, 

*' Equisetum columnare, Brong., 15 to 16 in. long, and 7 in. circumference. In sandstone of a dark- 
grey colour, with iron-pyrites, Phoenixville. 

'• Pterozamites longifolius, Emmons. In grey micaceous sandstone, with iron-pyrites, Phcenixville. 

*' Gymnocaulus alternatus, Emmons. In light micaceous sandstone, Phcenixville. Fir-cones, 6 in. 
long, 1 in. wide, Isaac Lea, this Journ. [2], vol. xxii, p. 123, 1856, in black bituminous shales, Phoenixville. 

" Plant resembling that figured by Emmons as Calamtea punctatus. In black bituminous shales, 
Phoenixville. 

"Plant resembling Noeggerathia, at Gwynnedd, I. Lea ('Am. Jour, of Sci.,' vol. xxii, 1856, p. 123), 
probably the same as figured by Emmons (' N. Car. Rep.,' pi. 1, fig. 3), as Dictyocaulus striaius, and 
which Prof. 0. Heer (this Journal [2], vol. xxiv, p. 428) says 'has an obvious resemblance to 
^oeggerathia.* 

"A number of plants, seed-vessels, &c., have been found in the grey micaceous sandstone and black 
«hales at Phoenixville, the genera of which are yet undetermined. 



^ Since this was written I have received a large supply of Estherice, and other fossils of the Phoenixville 
shales, from Mr. Wheatley. These will be noticed by themselves in the sequel. 

^ The position of this tunnel (Black-rock Tunnel), a little north of Phoenixville, Chester Co., is 
shown in the map of the mining district of Chester and Montgomery Counties, in Rogers's ' Geol. 
Pennsylvania,' vol. ii, part 2, between pp. 6/4 and 67 o. 



** Crustacea at Phcmixville and Gwynneda. 

"Estheria ovata (Poiidania ovata. Lea) and Estheria parva {Potidonia parva, Lea;^ ^ 
bituminous shales, Phcenijtville (also at Gwyunedd). 

" Cypris, two species, one smooth, the other beautifully granulate,^ in black shales, Phcenixville, Rogers; 
also at Gwynnedd, J. Leidy ('Proc. Acad. Nat. Sci. Phil.,' June 16th, 18.57). 

** Limulu9{l). Fragment of shield, probably Limulus; black bituminous shales, Phoenixyille. Other 
remains, probably Crustacean, have been found in black shales, Phcenixyille. 

** Mollusc /ram Phcenixville, 

*' Myacites Pennsylvanicus, Conrad ('Proc. Acad. Nat. Sci. Phil.,' 185 7> p. 166; and 1860, pi. 1, 
fig. 3). In the black shales, with Estherus, 

** Fishes at Gwynnedd and Phcmixville. 

** Single ganoid scale, in black bituminous shales, at Gwynnedd, Isaac Lea, this Joum. [2], vol. xxii, 
123, 1856, more like Pyyopterus mandibularis, Ag., than any other which had come under Mr. Lea's notice. 

" Scales, bones, and teeth of ganoid fishes are abundant in black bituminous shales at Phoenixnlle. 
Scales have been found by Dr. Leidy and I. Lea also at Gwynnedd (' Proc. Acad. Nat. Sci. Phil.,' 
June 9th, 1857). 

*' Turseodus acutus, Leidy (' Proc. Acad. Nat. Sc. Phil.,' June, id57> p. 167). * This genus and speciea 
are founded upon a left dental bone, with teeth, probably of a ganoid Fish, which I obtained from the black 
shales of what have been usually considered the Triassic rocks, from near PhoeoixTille, Chester Co., Pa.' 

" Radiolepis speciosus, Emmons. Family Coelacanthi, Scale discorered at Gwynnedd by Isaac Lea, in 
black bituminous shales ('Proc. Acad. Nat. Sci. Phil.,' Jane 7th, 1857)> also at Phoenixville. 

" Catopterus gracilis, Redfield. Scales, bones, and teeth, similar to those from Richmond, Ya., and 
North Carolina, are found in bituminous shales at Phoenixville. 
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Reptiles at PhcenixmllCy ^c. 



** Clepsysaurus Pennsylvanicus, Lea (' Joum. Acad. Nat. Sci. Phil.,' new series, vol. ii, 1853, p. 185), 
founded on vertebrae, ribs, and teeth, discovered in calcareous conglomerate. Upper Milford Township, 
Lehigh County. Teeth, supposed to belong to this Reptile have been discovered by Dr. Leidy in black 
bituminous shales at Phoenixville (' Proc. Acad. Nat. Sci., Philad.,' 1859, p. 110). 

" Eurydorus serridens (* Proc. Acad. Nat. Sci., Phil.' 1859, p. 110), founded on teeth, * large size^ 
compressed, conical, opposite acute serrulated borders/ discovered by Prof. Leidy in black bituminous 
shales, Phoenixville. 

Composaurus ? Leidy (*Proc. Acad. Nat. Sci. Phil.' 1859, p. 110), founded on teeth discovered 

by Prof. J. Leidy in black bituminous shales at Phoenixville ; — * borders without serrulations, base 

fluted; resembles the teeth of Composaurus of the coal of Chatham Co., North Carolina, but 

nevertheless belongs to a diflerent species.' 

" Centemodon sulcatus, Lea (*Proc. Acad. Nat. Sci. Phil.,' vol. viii, p. 77, March, IS.IG), founded on a 
single tooth discovered by Mr. Lea in black bituminous shales at Phoenixville, described in this Journal [2], 
vol. xxii, p. 123. Bones and teeth, probably Batrachian, found by Dr. Leidy at Gwynnedd ('Proc. Acad. 
Nat. Sci. Phil.,' June 1 6th, 1857), in black bituminous shales; also at Phoenixville. 



1 See also W. B. Rogers's remarks on these Cypridce (* Proceed. Boston Soc. Nat. Hist.,' vol. v 
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15. Black, bitaminous sliftles, with EstheriiB nni FUh-rcmaiDB ia upper pari 6 

16, Grey, compact, fine-grained shale 11 

17- Olive-green sliale, with reil veins , 1 

IS. BeJ shale J 

19. Clay-con cretioDB, in three layers, I in. esch 

20. Sandstone, wilh Tcins of dotomile and calcite in clea»age, which U quite »erticiil II 

21. Fine-grained micneeous Rttudetone (eBtimtkttd) 20 

22. Fine-gmned compact sandalone (eatimated) 25 

23. "Vug," or cavity, 5 ft. wide at bottom of tunnel, 21 ft. high, running to a point about 

2 ft. above the back of tunnel, GUed with red and green ahales. talcose 
crushed to powder. 

24. White talcosc shale, vertical, 5 fl. wide at boUom, 4 ft. at top of tunnel. 
2.5. Red shale, fine-grained, compact 

«, ft. Strata very irregular for some diitance. [Shale and Bandatone.] 

c. Shale, with clay- con cretiona and oxide of iron 

d. Bone-bed, full of Saurian boncfi ; no other foiiiU noticed 

e. Black hitumiDDiiB shale, with Ealherim and Coprolitea 

/. Fine-grained, hard, compact sandstone, full of sterna of Plants 

"The 'bone-bed' ia situated about 100 Ft. in the tunnel from the western end, and ia not more thaft' 
G in. thick. Fragments of Saurian bones occur fatlicr abundantly all through the layer, but the mon 
perfect bones are found at the bottom of the bed, where they are collected together, forming from 2 to 
3 in. of the layer; a seam of white or pink carbonate of iime underlies them, and ia from J to ^in, 
in thickness. Under thia is a very thin aeam of black carbonaceous matter, which is grooved and 
polished like * Slick enaidea,* evidenliy showing [the action of] great disturbing force since the deposition i 
r of the bed, 

" The material eompoaingthebone-bedia formed almost entirely of the remuna of Cjpnt. HoEatherio 
Hyaeitea, Coprolitei, nor Fiah-remaina have been observed associated with the Saurian hones in many tona 
, of the ahale carefully broken op and examined. 

"Above the hone-bed ia about fi in. of bitnminoas shale with Ettheria and Coprolitea; over thia 
from 5 to 6 fL of hard, fine-grained sandstone, with Planta. The bed (bone-bed) is underlaid by 10 in. 
of ahale with clay-concretion a, which are mostly geodes, containing yellow, pulverulent eiide of iron, and 
nnder this a compact, fine^-grained, red shale, from 6 to 7 ft. to the bottom of the tunnel. 

" Near the above, in a micaceous dolomitic sandatone, of a light-grey colour, occasionally ao calcareona 
•a to efiervesce finely in acids, occur Saurian bones, and part of a jaw, 7 in. in length, -}^ in. wide, 
and about ff in. deep, with seven alveoles about -^ in. apart, — a cranial plate, radiated and sculptured, 
1^ in. long and l^^ in. broad,— an Ichthyodomlite, 3 in. long jg in. wide at base, — remains, probably, 
of Batrachians, — Ettheria, — and hones, scales, and teeth of ganoid Fishes ; the scales are large, thick, 
beautifully ornamented, and coated with a layer of transparent enamel (ganoin). 

" Casts' of two abella ; one may probably be referred to either Pholadomya or Cardita, and the other to 
Vnio or Potomomya, and also large quantitiea of Saurian teeth, some of which are full 1 \ in. in length, 
curved, amooth, or finely striated, probably belonging to Cleptyaaurug Pennsylvanteut, Lea ; others curved 
and sulcate, and answering to the description of Centemodon aulcalus, Lea. Another, perhaps, may be 
Composanrus, Leidy, and another of * large size, compressed, conical, with opposite acnte, serrulated borders,' 
which doubtless is that described by Prof. Leidy as Eurydona terridm*. These teeth are found twenty or 
thirty together, and are well preserved ; sometimes the teeth are converted Into iron-pyritea for one half 
their length, or the pulp-cavity alone filled with pyritea ; and occaaionally small seams of dolomitel calcile. 
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Habitat of Eslheria ovata. — The fossil Bslherice of Nortli America, as far as I can 
learn, have no marine associates (omitting the Fishes, for reasons already given), except 
the little Myaciks Pennsylvanicm and another, which are sufficiently obscure to be left 
unregarded. The C^prida associated with the EstkcrieB at Richmond and elsewhere are 
like our recent Candona, and may well be supposed to have lived in fresh water. {See 
Appendix.) The long, narrow areas within which the Estherian and carbonaceous shales of 
the Atlantic slope were deposited may be regarded as having probably been favorable for 
the development of freshwater and brackish lagoons, rather than for sea-creeks freely 
open to the ocean (Rogers). 

There is evidence of the presence of salt in some of the sandstones forming part of these 
Lower Mesozoic series of coal-beaiing sandstones and shales. But these saline sand- 
stones are above and below the zones of EsiheritB (according to Emmons), with con- 
siderable thicknesses of beds intervening (see above, page 90). 

Esfheria ovata from Ph(Bnij;viUe, Penmylvama. — The collection of Estherian shales 
forwarded from Pennsylvania in May last, by Mr, C. M. Wheatley, in courteous compliance 
with my request to be suppUed with some good material for this Monograph from the 
tunnel near PhccnixvUle, comprises a large number of specimens of black, grey, purple, 
and green shales, often crowded with Edheriee ; but the carapaces are rarely in a suiSciently 
good state of preservation to yield the desired information respecting their shape and 
ornament, far less their structure. Besides the common broadly ovate form of carapace- 
valve, such as appears to be characteristic of E. ovata (see PL II, figs. 26 — 28), and many ' 
individuals of smaller size and with thickly crowded ridges, I find among Mr. Wheatley's 
specimens a few of a narrower form, somewhat resembling the Indian specimen figured in 
PI. II, &g. 16. These narrower and longer carapaces probably differ Irom the others 
merely as individuals, and can scarcely be regarded as indicating a variety, certainly not a 
distinct species. Indeed their shape may be due to oblique pressure, or to the imperfect 
exposure of the margins, in these hardened and much crushed shales. Such as these 
have, in all probability, been the foundation of Prof. Emmons's E. multicoatata and E. 
ooalis, above referred to (pp. 86, 87). 

The sizes of different specimens of E8theri<B from Fhoenixville are as follows : 



Height -]^ inch.^ ^incb -^inch ^ inch. ^^ inch.' 

Lengtli i it » tV .. H .. H " 



' Theee eoudlindLTidiiBls are thickly Btriated with their numeroas fine ridges, and appear to me to 
differ from the larger individuals in having lived under conditionB less faronble to their growth. 

^ The indiTidoal here measured is possibly somewhat imperfect on the rentral edge, and may therefore 
have been a Uttle higher (broader) originally. 
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The specimens of shale have the following characters : 

1. Hard, black shale (sometimes breaking up rhomboidally), fine-grained and micaceous, 
with shining, black, filmy carapace-valves of E. ovata on the planes of bedding. One 
specimen has the large form of carapace on one plane, and small, thickly striated indi- 
viduals on another. 

2. Hard, black shale, like the above, with a zone of Cyprida^ and with an individual 
having the narrow form of E, ovata. 

3. Hard, black shale, granular with Cyprid(B, being almost entirely made up of these 
Uttle Entomostracans ; containing also Coprolites (of Saurians ?), and shining, black, filmy, 
crumpled valves of E. ovata on the bed-planes. 

4. Hard, dark-grey shale (weathering rusty on the planes of bedding), containing small 
individuals of E. ovata, finely striated by their numerous, crowded ridges ; those on one 
plane are almost squeezed away, those on the other retain black remains of their carapaces. 

5. Hard, dark-grey shale. Three thin bands of the dark, hornlike carapaces of ^. ovata 
crop out on a sloping edge (weathering olive-coloured) ; besides the crowded layers, frag- 
ments of valves are scattered between. Though apparently well preserved, these carapaces 
show no good traces of sculpturing or structure. 

6. A similar shale, bearing a* largish individual, with the narrow outline. 

7 and 8. Purple-grey shale (weathering ferruginous), and greenish-grey hard shale 
(weathering light olive-green), containing a few of the smaller individuals of E. ovata, with 
crowded ridges, on the bed-planes. 

9. Green shale, with Estheria similar to those in Nos. 7 and 8, but showing the 
vertical bar-ornament figured in PI. H, fig. 37. An important Unk is here supplied 
between these small Estheria and the larger form of E, ovata, their relatively small size and 
the crowding of their ridges alone remaining as distinctions. If living under disadvanta- 
geous circumstances, a usually large carapace might be stunted in growth, and its periodical 
peripheral additions would be small ; producing features such as we have in this case. 

Id his < Hist, des Progr^ de la G^ologie,' vol. riii, 1860, M. le Yicomte d'Archiac has embodied all the 
information down to 1859 respecting the Lower Mesozoic Bandstones and shales of Massachasetts, Con- 
necticut, New Jersey, Virginia, &c., under the heading ** Formation Triasique," pp. 609 — 633 ; and here I 
may supply the references to the same yaluable work, that I inadvertently omitted when treating of Estheria 
minuta. The Triassic formation of Wiirtemberg and other parts of Germany are described at pp. 426 — 549 
of the same volume (viii, 1860) ; those of Alsace, at pp. 134 — 149 ; and those of England at pp. 16 — 50 ; 
and the strata of Rhone Hill, Tyrone, whence E. Portlockii was derived, are treated of at p. 12. 

M. d'Archiac, in speaking of the Triassic period, in his masterly rSsumS of all that had been done 
towards its elucidation (1860), remarks that, of the several geological formations, the Triassic is one of 
the most curious to study — one of those which most strongly interests the naturalist, as much by the 
variety of the inorganic phenomena connected with its origin as by the singular distribution of organized 
beings which then peopled the earth. I must here express a hope that in the study of the history and 
relations of these most interesting deposits some aid will be found in the foregoing pages, treating of 
Estheria minuta of the true Trias, of its variety Brodieana in the Bhaetic beds, and of the Lower Mesozoic 
Estheria of India and North America. 
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10. ESTHERIA MURCHISONI^^ SpCC. DOV. PI. Ill, figS. 1 — 12. 

Tellina (?), Murchison. Transact. Geol. Soc, 2nd ser., 1827, vol. ii, p. 311. 
Inch. Inch. 



Height ^: 

Length 4|. 



1^ Height, more than ■^'^ 

^ rProportion27 to42,or 1 : 1J + . t^ ^l -i ^Proportion 17 to 33, or 1 : 



Carapace-valve nearly elliptical, the straight hinge-line interfering with the symmetry 
of the outline. The umbo is forward, at the end of the hinge-line, and scarcely aflFects 
the outline. The anterior extremity has a flatter curve than the posterior. About 
eighteen delicate concentric ridges are usually distinctly to be observed, with their rather 
wide interspaces (figs. 1, 3, 4, 5, &c.) ; but some carapaces have nearly thirty ridges, with 
very narrow interspaces (figs. 2, 6, 7). The ornament of the interspaces is essentially a 
bold, irregularly hexagonal reticulation (figs. 5 and 12), like that of E. minuta (PI. II, 
fig. 3) ; but it generally takes on (or passes into) a distinct, short, vertical wrinkling at 
the lower part of the interspace (figs. 5, 7, 11). This sometimes presents the modification 
seen in figs. 3 and 8, where the wrinkling is of a much smaller pattern, and reaches half 
way up, or all across, the interspace. Sometimes a delicate, horizontal wrinkling inter- 
feres with (fig. 4), or replaces (fig. 9) the vertical wrinkles, without hiding altogether the 
reticulate structure of the shell. Not unfrequently, both the broad and the narrow inter- 
spaces are blank (figs. 6 and 10). 

The carapace-valves of this beautiful Estheria have been converted into calcite, but are 
otherwise little altered by fossilization, except being somewhat compressed and rendered 
silvery white, and will bear comparison w- ith the carapaces of any recent Estheria, Nor 
have we far to seek for a modern representative of this Jurassic form. E, Daha- 
laccfisisy Durckh. (from the freshwater marshes of the Island Dahalac, Abyssinia), figured 
and described by Dr. Baird, ' Zool. Soc. Proceed.,' 1849, p. 89; A/uudosa, pi. 17, 
figs. 2 — 4, has but a trifling difference in the outhne and the number of ridges ; and 
its reticulate ornament is the same as that of E. Murcldsonice, except that the tendency 
to develope the vertical wrinkles seems to be wanting. But the latter ornament, asso- 
ciated with the reticulation, just as in E. Murchisonice, is beautifully shown in a somewhat 
differently shaped Edheria from India (^. Bof/sii, Baird, *Proc. Zool. Soc.,' 1839, p. 89, 
Aniiulom, pi. 11, fig. 6). 

In the Museum of the Geological Society, among a collection of fossils brought from 
the Western Islands of Scotland by Sir Roderick Murchison in 1827, is a specimen of 
bluish marl from Skye, labelled ''Canal, Icolnikill, Skye," bearing on one surface a crowded 
layer of the delicate Eslhcrice described above. 'Jliese are alluded to by Sir R. Murchison 
as *' TdVuKje (?) '* in his memoir " On the Coal-field of Brora, in Sutherlandshire, and some 
other Stratified Deposits in the North of Scotland," in the 'Transact. Geol. Soc.,' 2nd 
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monarch of this tribe. From the same place as the last, where it occurs sparingly in every 
part of the sandstone and shale, that contains vegetable remains. 

** Only these two species of shells have yet been discovered in this interesting spot, 
and they are certainly of sufficient geological importance to deserve recording. Depressed 
specimens of Cypris concentrica are found also in the lower sandstone and shale at 
Cloughton and Haibum Wyke/' 

The order of succession of the shales and sandstones beneath the Combrash on the 
Yorkshire coast has been given in detail by Dr. T. Wright, F.G.S., in the ' Quart. Joum. 
Geol. Soc.,' vol. xvi, p. 31, thus : 



Ft. In. 



1 . Cornbrash. 

2. Carbonaceoas sandstone 

3. Siliceous rock 

4. Grey clays 

5. Grey sand-rock 

6. Brown sand-rock 

7. Whitish and carbonaceous sandstones, with stems 

of Plants 

8. Carbonaceous sandstone, with stems of Plants ... 

9. Sandy shales 

1 0. Grey limestone. Fossiliferous, marine 

1 1 . Carbonaceous sandstone, with Plant-remains 

12. Carbonaceous shale 

13. Dark-grey day 

1 4. Sandstone and clay, carbonaceous 

15. Sandy clays. Unio dis tortus and Plant-remains ... 

16. Carbonaceous shale. Plant-remains 

17. Carbonaceous shales and sandstones 

18. Carbonaceous shale. ZTnton^^ and Plant-remains . 

18fl. Sbale and ironstone 

\Sb. Sandstone 

19. Shale (Gristhorpe Plant-bed). Estheeia concen- 

tric a 

20. Sandstone 

21. Ferruginous sand-rock. Pholadomi/a, Cardium, 

Trigonia 

22. Sandstone \ 

23. Ironstone-rock. Lima^ Serpula 

24 . Shale and sandstone. Plant-remains 

25. Dark-grey clay. Plant-remains and Estueria con- 

centrica 

26. Oolitic rock (Millepore-bed); Fossiliferous, marine. 
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Dr. Wright remarks, bed No. 25 (the 26th beneath the Combrash of the Yorkshire 
coast) is " a dark-grey clay, containing the remains of Plants in its upper portion, and 
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comparatively unfossiliferous in its lower division. This bed is well seen in the coast- 
section at Haibum and Stainton Dale cliffs, where it becomes more sandy and passes 
into the ' block-sandstone ' which rests upon the Millepore-bed. Mr. Leckenby collected 
Cypria ? concentrica^ Bean, from the clays of this bed at Gristhorpe, where it is about 
ten feet thick." 

Mr. Leckenby informs me (January 26th, 1861) that he has collected some three or 
four specimens of the fossil in question, and that Mr, Bean says that he may have 
fomid in all above a dozen examples. They have been found, he observes, in the bed 
No. 19 of Dr. Wright *s list, the rich deposit of fossil ferns at Gristhorpe Bay, also 
in bed No. 25, both at Gristhorpe and north of Scarborough, and, "in short, wherever 
plants have been found, the ' Cypris * has been found, although most rarely, associated 
with them.'* 

The finest specimens collected by Mr. Bean (figs. 13 — 17) are now in the British 
Museum ; and, excepting some specimens of E. minuta from Pendock, are the best- 
preserved carapaces of fossil Estheria that I have seen. In size they greatly surpass 
these Triassic specimens ; but they have their equals in that respect, and their superiors 
as to beauty of outline and ornament, in several of the Eatheria figured and described in 
this Monograph. Few, however, if any, surpass them in geological interest — existing 
witnesses, as they are, of the old freshwater conditions of this portion of the European 
Jurassic area. 

12. EsTHERiA ELLiPTiCA, Dmher. PL III, figs. 18 — 29; and PL IV, figs. 1 — 7. 

Cyclas suBquADRATA, Sowerhy, Fitton's 'Strata below the Chalk,' Trans. Geol. Soc, 

2nd series, toI iv, part 2, 1836, p. 177 and p. 345, pi. 
21, fig. 8. 

EsTHERiA ELLIPTICA, Dunker, Programm hoh. Gewerbschule Cassel, 1843, p. 41 ; Stud. 

Getting. Ver. bergmann. Freunde, yoI v, part 2 (1843 ?), 
p. 1 75 ; Monographie Norddeutsch. Wealdenbildung, 
1846, p. 61, pi. 13, fig. 33. 
— suBquADRATA, Dunkcr, Stud, bergm. /. c. / Monogr., p. 62. 

English. Adult German form. Toung German form. Suborbicular variety. 



Height... 4^incb ^ inch 1% inch Clinch -f^ 

Length... ^^ „ -fr » i^ »» +^ »» "^ 

Proportion 1 9 to 26, or l:li— lOto 16, or 1:1^+ 23 to 38, or 1: 1^+ 15 to22,or 1: 1^— 33 to36,orl:l + 

Carapace-valves more or less elliptical or oval, sometimes suboblong. The two 
extremities are nearly equally curved in outline. In our English specimens (var. 
wbquadrata, PL III, figs. 18—27), which are suboblong, sometimes the one end and 
sometimes the other appears to have the boldest curve, but the frequently crushed state 
of the valves makes this an uncertain feature. The w^ell-preserved German specimens 
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Inge^, anit Anodon-like valves (PI. IV, fig. 1), more acute behind than 
I gmaU, oblong probably young vulves (figs. 2 ain) Ci); and thirdly. 
a mlMriuQdV'iBdindiial-tflg. 8), curiously analogous to the subquadrate or suborbicular 
fimu UR MMpOfJipMii^ n.'fig8. 20. 23) and E. elriaia (p. 26, fig. 2). The shape 
cf the lut nmiiidii ni ef K»ne American Unios. 
. '■ Bdlifldl, ihe hia^eJiiw -fwhiek' ill mostspvcimeua is equal to more than half the length 
.'«f tbeTlIve) ift lot in tibe oairal llope of tht; postero-dorsal regiou ; in front, tt is ended 
bj tlw' tnpilK^ irtiA pngeotoat the antcro-dorsal angle above the convexity of the anterior 
Wgi^'eia^ill the joung individuals from Hanover, in which case it is much less 
diitipet ^ IT, fig^S and 6). 

Hhe mbt» irf the nlym bean twenty, and often many more, concentric ridges, which 
. 416 xuaaDj nauk orowded towardl the ventral border. The ornament of the interspaces 
Tf"**** "f* tltanoee wiiiikke at vertictd bars, sometimes branched and inosculating. 
/Ebflie an «Miier m the Bn^idi variety (PI. ill, figs. 20—20) than in the German 
.qMiuneae (FL IV, fig. 7). IHie concentric ridges are oflen so closely set that tho 
ien^ltllril^ is obuleto (flgl. 4' and 5). In some Rpecimens, from near Hastings, the 
1mm edget of Ae lidgae m dcdicately cienate (PI. Ill, figs. 28, 20). Occasionally a 
gnuiulste anHBMDt ■oaanipiiiiei die little vertical bars [tig. 20, from Bulvcrhithe). 

lite aen^itniBd mtenpaoei of £. elUpliea are imitated in two recent Eatheria. 
S. doiuu^ormia, Baizd ('Fn». Zool. Soc.,' 1849, p. SO, Annul., pi. 11, fig. 5). from 
Afiioa, bai the ipoionlatiag wzinkles ; and E. shnilis, Baird (op. cit., p. 90, pi. 1 1, fig. 7), 
ftom Inidi^ htl die ihoit, TOtical bars, together with an exaggerated crenulatiou or 
beading of the oonoentiio edges. These Eatheriee also more or Iras resemble E. elliptica 
in the shape of the canpaoe. 

Of the North German specimenB with which I was kindly supplied in 1868 by my 
Mend, Professor Dr. W. Dunker, of Marbiu^ (who also gave to Dr. Mantell the fine 
Bpedmens now in the British Museum, and figured in PI. IV, figs. 1 — 7), we learn, 
from his 'Monographie der Norddeutschen Wealdenbildung ' (4to, Brunswick, 1846). 
that they occur in tlie black Cyrena^hale, with Cyprides^ of the Obemkirchn and 
Siidhorst districts in Hanover.* He describes them as follows : 

"Estheria eUipUea, p. 61 (Dunker, ' Progr.,' p. 41 ; ' Stud.,' p. 175). — Estheria valfis 
ellipticis, planiusculis, tenerrimis, membranaceis, concentrice leviter sulcatis et striatis, 
umbonibus obsoletis." The length is given as from 3^'" to 5'" and more; and in 
proportion to the height as 100 : 75. 

Estheria subquadraia (p. 62} is described as somewhat smaller, less arched on the 
dorsal and ventral borders, and subquadrangular. This is probably immature (figs. 2 
and 6 of our PI. IV). The EngUsh variety, though adult, retains this form. 



• See further on, Appendix. Tbe Cypridte nre calcareous ; the shale and the B»lheria are not. 
' The Wealden area of North Gerniaoy it also described in Giebel's ' Giea Germauica,' p. 251, &c. 
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Dr. Dunker adds : — " Another very similar, but doubtful, form occurs in the lower 
calcareous and marly portion of the Wealden, near the Serpulite-beds, on the Siintel." 

In the Rev. J. H. Austen's * Guide to the Geology of the Isle of Purbeck/ 1852, 
p. 14, one of the Lower Purbeck beds (No. 128) is said to contain Estheria ^ but these 
are impressions of Archseoniscal fragments, as the Rev. 0. Fisher first suggested. 

Dr. Fitton and Mr. J. de C. Sowerby have noticed the English form of Estheria 
elliptica, imder the name of Cyclas subquadrata {' Geol. Trans.' 2nd ser., vol. iv. p. 177, and 
p. 345, pi. 21, fig. 8), as occurring at two localities near Hastings. Dr. Dunker did not 
observe this when describmg his specimens ; and he independently gave the name " sub- 
quadrata" to one of the forms he met with in Hanover. As the large forms of E. eUiptica 
are typical of the species, and as the smaller and subquadrate individuals are either im- 
mature or varietal, both names are not required ; but the type retains the appellation given 
by Dunker, and the twice-given name subquadrata belongs to the small form found both in 
Germany (with the type) and in England. In Dr. Fitton's memoir, ** On the Strata below 
the Chalk," loc, cit., pi. 21, fig. 8, we have a sketch of eight specimens of natural size, 
on a piece of shale, and an enlarged view of an individual, described by Mr. J. de C. 
Sowerby, at p. 345 of that memoir, as " Cyclas subquadrata : transversely oblong, with 
straight sides; strongly marked with lines of growth; flat (perhaps from pressure). 
Found at St. Leonard's, Sussex.'* The locality would more correctly he Bulver/iitAe ; 
for at p. 177 C. subquadrafa is said to occur in the ''Hastings sand, East Clifi*, Hastings, 
in soft, fine, sandy clay, not efiervescent ; also cliff west of St. Leonard's ;" and at the 
first cliff (Bulverhithe) in this direction they are found in plenty. 

The English Wealden Estheria that I have seen are from that portion of the formation 
known as the " Hastings Sand," and from two or three horizons in that series. 

1 . From the neighbourhood of Tunbridge Wells. This specimen, given to me by the 
late Dr. Mantell, is a hard, grey, fine-grained, sandy, micaceous shale or mud-stone, 
retaining casts of Cyrena and small Paludina on one bed-plane, and Estherice on another 
(about half an inch apart). The valves are represented by dark-brown films, mostly 
crumpled, and by impressions. A trace of the original bar-ornament (PI. Ill, fig. 24) 
can here and there be detected. 

The Hastings Sand of the neighbourhood of Tunbridge Wells has been well described 
by Mr. F. Drew, F.G.S., in the 'Quart. Joum. Geol. Soc.,' vol. xvii, p. 276, &c. ; but I 
cannot indicate the stratum from which Dr. Mantell obtained the specimen under notice. 

2. From the East Cliff, near Hastings ; collected and communicated by Mr. S. H. 
Beckles, F.R.S., F.G.S. This is a hard, light-brown, fine-grained, micaceous, sandy shale, 
with numerous brown, crushed carapaces on a bed-plane, and with Cypridm scattered in 
the matrix. Mr. Beckles informs me that this specimen was taken from the lower part 

1 The Rev. 0. Fisher, F.G.S., informs me that he found these specimens and showed them to Prof. 
E. Forbes (then at work on the Purbeck beds), who thought they might be Estheria. It was upon this 
information that they were noted in his pamphlet by the Rev. Mr. Austen, who has lately shown them to me. 

14 
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of the cKff, just above the " lowest shale " of Mr. Webster's section, published in the 
' Transact. Geol. Soc./ 2nd ser., vol. ii, p. 34, pi. 5. From this hand-specimen we have 
figs. 25 — 29 of PL III, some of which show the crenulate ridges and the bar*<Hiiament 
of the interspaces. 

3. From a higher horizon in the East Cliff, Hastings ; collected by Professor Morris, 
F.6.S., and myself. A hardish, yellowish-grey, fine-grained, slightly micaceous shale, 
imbedding scattered carapace-valves. 

4. A grey, indurated, fine-grained, micaceous shale, containing scattered, brown valves, 
showing their form and sculpture, and numerous figments also, fix)m the same locality 
and series as the foregoing ; but its exact place not known. Communicated by Mr. 
Beckles. 

The following section of the strata observed in the cliffe immediately east of Hastings,^ 
shows the horizons at which Estheria are believed to occur in the Hastings Sand series. 

Section of the East Cliffy Hastings. 

Feet. 

Loam and clay, witb thin ironstone, containing Cyrena 5 

Grey and yellow sandstone, with Plant-remains. Bones at the base 25 

Hard, blue, calciferous sandstone, used for building 2 

Blue shale and ironstone 2 

Blue, laminated, calciferous sandstone, softer and coarser than that mentioned 

aboTe 2 

Shales, with ironstone nodules. Endogenites, Cyrena 10 

Soft BEDdstone, mostly white, ferruginous in parts, sometimes laminated. Plant- 
remains, vertical tubes (root-marks ?), Cyrena^ Paludina about 100 

Marly beds (Estheria) and hone-stone, about 5 ft. [Morris and Jones.] 

Shale, including ironstone, with Cypridea FaldensiSj Fish-scales, and Insect- 
remains, 1 ft. 3 in. [Binfield] 

Four beds of bard sandstone, with iron-ore and shaly partings 

Clays, blue, ochreous, lignitiferous, &c., with sandstone bands. [Estheria and 

Insect-remains in the brown, sandy shale at the top. Binfield.] 20 

Shales [Plant-remains, Insect-remains, and Paludince in the middle brown band. 

Binfield] 7 

Bluish-grey sandstone and clay 20 

Ironstone (lignitiferous), shale (Estheria?), and sandstone — seen on the shore. 

About 10(?) 

Further to the east, the last-mentioned group of beds (/;/ ??i of Mr. Webster's section, 

' The upper portion of this section is chiefly based on data supplied by ^Ir. Clement Sharp to Mr. J. 
Fitter in 1855, and obligingly communicated to me in 1860. The lower part has been described by 
Messrs. Binfield, in the 'Quart. Jonrn., Geol. Soc.,' 1851, vol. x, p. 175; where, also, references to 
Webster's and Fitton's sections will be found. Dr. Fitton found Estheria \t\ the East Cliff, and at Bulver- 
hithe. 
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before referred to) forms part of the cliff (about 1 feet) ; and, according to Mr. Beckles, 
(' Quart. Joum. Geol. Soc./ 1856, vol. xii, p. 290) is succeeded by — 

Feet. 

Sandstone 4 

Blate-coloured, compact clay 7 

Light-coloured clay 4 

Dark clay. (The lowest bed seen in the Sussex Cliffs.) 

5. Another locality for E, elliptica, var. subquadrata, is a low cliff, nearly two miles 
west of St. Leonard's, and three and a half west of the East Cliff, Hastings. It is at the 
first rising of the cliffs between St. Leonard's and Bexhill. The geological position of the 
shales forming this low cliff at Bulverhithe, and rich with EstheruBy is not clearly evident 
at first sight, on account of the valley intervening between Bopeep (St. Leonard's) and 
Bulverhithe. It is probable that, by means of a fault of considerable downthrow, the 
upper portion of the Hastings Sand series has been here lost to sight, and that the 
section at Bulverhithe commences with beds lower in the series than the thick, soft sand- 
stone of the Castle Rock, Hastings, and of the cliffs behind the western end of St. 
Leonard's. In this case the Estherian Shales at Bulverhithe would be at nearly the same 
horizon above the clays at the base of the series there, as Mr. Binfield's clays with Estheria 
are with respect to the lower clays of the eastern cUffs. The following is the section of 
the strata in the cliff at Bulverhithe and the succeeding cliffs to the westward. 



Section of the Bulverhithe and Bexhill Cliffs, Sussex. 

Feet. 

Yellowish-brown and grey shales, with a thin, grey ironstone 7 

Bluish-grey and brown shales, with sandy seams. A few Estheria 2-^ 

Brown and blue shales, and sandy seams. Eatherue abundant, especially in the 

lowest bed 2\ 

Sandstone, and three shaly seams 20 

Hard sandrock, with concretions and irony seams 4 

Finely laminated grey sandstone and shale, with ferruginous concretions 3 

Ferruginous sandrock 4 

Soft, clayey, ferruginous, concretionary sandrock, blue-bearted 4 

Ferruginous sandstone, with a seam of grey shale About 1 

Sandstone. (A well-marked stratum) 4 

Dark-grey, sandy, lignitiferous shale, with a ferruginous band 3 

Grey shale 3 

Ferruginous sandstone 3 

Olive-brown and bluish shales 6 

Sandrock and ferruginous band 4 

Red and mottled clay, concretionary, and containing irregular bands of stone. 

More than 20 feet seen. 
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A considerable part of the above section is seen in Galley Hill, near Bexhlll {fig. 10). 
West of Galley Hill, between it and the 
road leading from Bexhill to the bench, is a 
fauh (accompanied with minor slips), which 
brings the red clays do«Ti again to the 
beach ; and westward of this the shales and 
sandstones that overlie the clays form the 
siuface-gronnd, undulating along the low 
cliffs from Bexhill to beyond Coudeii, and 
broken by some slight faults, nntil they 
reach Pevensey Sluice, where they sink be- 
neath the marshes, and doubtless are suc- 
ceeded, iu the interval between that spot 
and Pevensey Castle by sandstones and 
other beds equivalent to the higher part 
of the series seen at St. Leonard's and 
Hastings.' The Estheria-shales are, there- 
fore, not seen in this direction. They have 
not been dctectt^d (that I know of) in the 
strata near St. Leonard's, but they may 
probably be found in the railway-cutting 
behind Bopeep. The arrangement of the 
strata between St. Leonard's and the East 
Cliff does not admit of these shales coming 
into view ; as the upper beds of the 
; Hastings Sand series lie near to the sea- 
> level, until tliey come up again at White 
I Rock and under the coastguard-station. 
i Rising still more in the Castle Hill and 
I in the East Cliff, the lower strata are re- 
; cognised, and among them beds with 
I I 5 Ealheriie occur at two, if not three, levels 
^ s i !s along the cliffs, in the space of a mile or so. 
^ « i s g The horizon at which 1 have myself (in corn- 
's ^ t. - 1 pany with Prof. Morris) seen them is in a 
M I w o I bed lying upon the hone-stone in the East 
- « rf ^ n Cliff, and about eighty feet above the bottom 
clays. About thirty feet lower down Messrs. 
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' Id collecting the data for the foregoing lection, at t 
friends. Prof. Morris, F.G.S., and Mr. A, Tylor, F.G.S. 



i times, I have had the assistance of \aj 
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Binfield noticed them, and I believe that Mr. Beckles has found them at another horizon, 
still lower by about forty feet. (See page 106.) As the equivalents of these lower shaly 
beds containing Estheria appear to me to occur along the Bexhill and Couden Cliffs 
(at a lower geological horizon than the Estherian shales of Bulverhithe, by about fifty 
feet), search might well be mtide there for these interesting little fossils. These are 
the shales which have afforded the Reptilian footprints to Mr. Beckles' researches.^ 

The specimens of Estherian shale (No. 5) under notice were collected by Prof. J. 
Morris, F.G.S., and myself at Bulverhithe ^ from the first set of strata met with in the first 
cliff westward of Bopeep (St. Leonard's) . They consist of a soft, thinly laminated, bluish, 
fine-grained, micaceous shale, weathering grey and brownish grey. The valves are very 
numerous, but not in a good state of presentation, only very thin, brown films remaining, 
but these sometimes show both form and ornament very satisfactorily, as seen in PL III, 
figs. 18—21. 

Estheria elliptica, Var. subquadrata. PI. Ill, figs. 18 — 29. 

By this title, based on the trivial name used independently by Sowerby and 
Dunker, I designate our English form of E. elliptica, as at present known to me, 
and as described above (p. 103) ; because, although agreeing with the Hanoverian type 
of the species in general form, habit, and ornamentation, yet our specimens from 
Sussex uniformily differ in having smaller valves and a coarser bar-ornament. They may 
have possessed these varietal differences as inhabitants of deltaic or lacustrine waters 
different from, though coeval with, those of the German area. 

The English Wealden Estheria (hke that of Linksfield, p. 77) has not unfrequently 
passed for CyclaSy and occasionally in collections it has been labelled " Cyclas mem- 
branacea, Sow.'* ; and this last-named shell has been quoted as an Estheria? There 
is no doubt, however, that Cyclas subquadrata. Sow., in Fitton's ** Strata below the 
Chalk," 'Geol. Trans./ 2nd series, vol. iv, p. 177 and p. 345, pi. 21, fig. 8, is the 
Estheria under notice. 

18. Estheria Forbesii, Spec. Nov. PI. IV, figs. 8 — 11. 

Height of valve ^ inch more than ^^ inch |^ inch. 

Length -ft- „ less than ^ „ i\ „ 

Proportion... 10 to 15, or 1 : 1} 31 to 35, or 1 : 1 + 15 to 20, or I : If 

Carapace-valves ovato-oblong in the adult (fig. 8), suborbicular in the young state 

^ 'Quart. Jonrn. Geol. Soc.,' vol. x, p. 456, where farther references are given. See also the 
paper by Mr. A. Tylor on the same subject, ibid.y vol. xviii, p. 250, where a general section of the 
Sussex cliffs indicates the relative positions of these various shales. 

2 This is doubtless the •* cliff west of St. Leonard's*' where Dr. Fitton found Estheria. 

3 Jukes's 'Student's Manual of Geology/ 2ud edit., p. 605. 
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(figs. 9 and 10). Valve well rounded in front and behind, but somewhat obliquely ; the 
antero-ventral and postero-dorsal margina sloping parallel to each other, and giving a some- 
what rliomboidal outline to the fidl-grown shell. The ventral margin gently rounded in 
the adult, fully rounded and almost semicircuiai* in the young state. Tlie dorsal margin 
straight along the hinge-line, wliich occupies the middle of the border for a distance 
equal to more than half tlic length of the valve, and sloping off rapidly before and behind. 
Umbo distinct, terminating the hinge-line in front, and situated one fifth of the length of 
the valve from the anterior extremity. Ridges distinct, wide apart, about twenty-two in 
the adult ; the interspaces ornamented with a delicate, irreg\darly hexagonal reticulation 
(fig. 11), with about seventeen meshes from ridgi; to ridge, and veiy simdar to the orna- 
mentation of E. mniita, var, Brodieaaa (PI. II, fig. 15), 

The species under notice is new ; the specimens were collected in large quantities by 
Mr. David Forbes, F.R.S., F.G.S., three or four years since, at a place called Cacheuta, 
about 3500 or 4000 feet above the sea, on the eastern slope of the Andes, south of Men- 
doza ; and I dedicate the species to this adventurons geological explorer of Chili, BoUvia, 
and Fern, some of tlie results of whose researches in these regions are published in the 
' Quart. Jouni. Geol. Soc..' vol. xvii. 

Mr. D. Forbes informed mc that he discovered these fossils " in soft beds, together 
with abundant impressions of ferns, rushes, and reeds." He adds ; " I found no other 
fossils. The beds are tilted, and in some places much altered by volcanic rocks, and 
appear to correspond «ith the beds in Darwin's section of llspalata Fass,^ iu which 
he found a fossil forest." 

E. Forhem occurs in a pinkish-grey, finely laminated shale, indurated, and not breaking 
evenly along the lines of bedding. The carapace- valves are abundantly strewed throughout 
the shale, but do not lie very closely together; (hey are fawn-coloured, sometimes closed 
and filled with the matrix ; generally separate, but not unfieqnently in pairs, with the 
dorsal edges approximated, and sometimes retaining a considerable amount of convexity. 
Valves of young individuals are not uncommon among the others. Fragments of Ferns 
or Cycads and other obscure Plant-remains are scattered here and there. 

The preponderance of the immature and somewhat suborbicular valves of this wide- 
ridged species on some specimens of the shale reminds one of the Pennsylvanian Eatheria, 
when these have not their ridges crowded up into striae. Moreover, the immature fonn 
of the South American species (PI. IV, fig. 9) is much like a youngish individual of the 
North American E. ovafa (PI. 11, fig. 26). They difier, however, in the dorsal angles ; 
and the adults differ still more in outline, the narrower and exceptional form of E. 
ovata being scarcely worthy of being token into account, as its shape may be due to 
oblique pressure or imperfect exposure of the margins of the valve. The pattern of 
ornament oi E. ForbesU (PL IV, fig. 11) is not widely dissimilar from the reticulate 

' ' Geology of South Americn,' p. 202. 
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sculpture sometimes seen in E. ovata (PL II, fig. 33); but the bar-ornament of the 
latter is wanting. 

E. Forbesii, though considerably larger, has much the same outline as some individuals 
of E. minuta {PL I, fig. 29) \ it has the same distinctness in its ridge-growth, and the 
same kind of ornament (the pattern being relatively smaller than that of the typical form, 
and scarcely larger than that of the Rhaetic variety). Still, its much larger size, and its 
suborbicular form in the immature state, together with its occurrence in the other hemi- 
sphere, are sufficient to keep it specifically apart. The fact, too, that the reticulate orna- 
ment, but slightly modified, occurs on several modern as well as ancient species, must 
make us careful in applying it as a specific character either of alliance or distinction. 

The geological position of the Estherian shale under notice is doubtful, and the 
Estheria itself affords no certain clue to its determination. The nearest ally (though 
sufficiently distinct) is E. ovata of the North American continent. Through possibly of 
Lower Mesozoic age, still the shale may belong to the Upper Mesozoic, or even to the 
Tertiary, period, so isolated is the place of deposit, and so manifold are the alliances of 
the animal, as far as the characters of the carapace are concerned. 



14. Estheria Middendorfii, Spec. Nov. PL IV, figs. 12 — 22. 

Height of valve J inch ) ^ . « . , ,. 

, * ^ « ^ Proportion 3 to 5, or 1 : U -f 

Length 2 »> j 

Carapace-valves thin, suboblong, straight on the dorsal margin, nearly the whole of 
which is occupied by the hinge-line ; umbo forward, not preserved in the many specimens 
seen; ends well rounded, and nearly equal; ventral margin ^^^ jj 

gently and nearly symmetrically curved. Ridges distinct, about 
twenty-four, sometimes more numerous, and crowded towards 
the ventral edge ; interspaces bearing an open, irregular reticu- 
lation (fig. 16), often passing into thin, transverse, somewhat ^^^^^.^ Midd^rfiu from 
irregular riblets (fig. 1 5) ; the irregularly hexagonal areas of Siberia. Natural size. 
the reticulation, when highly magnified, are seen to be delicately punctured (fig. 19). 

This fine Estheria, one of the largest known, occurs fossil in Siberia ; it has been 
noticed by Dr. A. Th. von Middendorf (see further on). Most of the specimens that I have 
seen were brought to England by Mr. C. E. Austin, F.G.S., and are doubtless similar in 
every respect to those alluded to by Von Middendorf. They consist of a bluish-grey, 
finely laminated shale, slightly micaceous, indurated, fissile, and easily broken into 
irregularly shaped pieces. Some of the shale has the surface-planes of all the laminae 
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thickly strewed with flattened carapaces of Estheria, accompanied with an occasional small 
Fish,^ represented by a dark stain and the skeleton. In other specimens the Fishes 
are abundant, and the Crustaceans rare. Both valves of the carapace are in most 
cases present, and but little displaced ; and sometimes what appear to have been the ova 
of the Estheria have left traces, in the form of small, globular grains. No other remnants 
of the organs of the animal have been discerned, although the thinness of the carapace, as 
delicate as the wing of an insect, would allow of such being seen. The valves have a 
light-brown colour, and are for the most part glossy along fine lines, corresponding 
chiefly to the concentric ridges, which present more solid, chitonous carapace-matter, 
whilst the finely reticulate interspaces do not reflect the light so readily. Frequently the 
valves are more or less crumpled with small, transverse wrinkles. 

We have no finished sketch of E. Middendorjii on PI. IV, on which the size of the 
valve is shown by fig. 12; the outline, magnified six times, for comparison with all the other 
Estherian valves figured on the same scale, is shown by fig. 13. The reticulated surface 
is shown on the lower part of fig. 16; the interior cast (on the shale) of that network is 
seen in the upper part of the same ; the ova also are seen here, and more highly magnified 
in figs. 20, 21, 22. Fig. 17 is the natural cast of a reticulated interspace, somewhat 
resembling that in the lower part of fig. 16 ; fig. 14 is a similar cast of an interspace, 
having transverse riblets; and fig. 15 represents the ribbed interspace, restored by Mr. 
G. West, with setaceous ridges, that have left evidence of either setae or rugs in 
the specimen shown in fig. 14. Another natural cast of a reticulated interspace is given 
in fig. 1 8, but the clay has here replaced the raised network. 

The first notice of E. Middendorfi\s> in Dr. A. Th. von Middendorf s ' Sibirische Reise/ 
Band i, Thcil 1 {'' Einleitung; Klimatologie ; Gcognosic"), * Fossile Fische,' Bearbeitet von 
Joannes Miiller," p. 259, &c. Dr. Miillcr here describes the little fossil Fish, Lycoptera 
Middendorjii (which Sir P. Egerton informs me is probably an Aspim), together with a 
bivalved Crustacean, Zm;?^r/m (my E. Middendorfii). A larva of an Insect, probably 
neuropterous (neither Ephemera nor jEschnUy but supposed to be possibly allied to both), 
and an obscure Paludina-like shell, were the only other fossils found in the Estherian 
shale. The Fish (figs. 1 — 5), the Cmstaccan (fig. 6), and the Larva (fig. 7), are 
carefully figured in pi. 11 of the work alluded to. At pp. 263 and 2C4 the shale and 
its locality are thus described by Von Middendorf: 

'' About 140 to 150 versts south of Nertschinsk, and some 70 vcrsts from the nearest 
point of the Chinese frontier, a river named Byrka falls into the riglit side of the Turga, 
at 40 vcrsts above the confluence of the Turgii with the Onon, into which the Turga also 
empties itself from the riglit. From the above-mentioned mouth of the Byrka downwards, 
a slialy clay forms the riglit bank of the Turga, which has cut for itself a deep and pre- 

» Aspius or some closely allied genus; according to Sir P. Egerton, Bart., F.R.S., &c. 
'^ See also the 'Quart. Journ. Geol. Soc.,' vol. vi, part 2, "Miscell.," p. 45. 
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associated with lava and scoriae, and granite ricb in garnet, yellow topaz, and aqnar-Tnanne. 
Mr. Austin thinks that the shale-beds fonned the surface at the time of the last igneoos 
eniption of any nia^itade in that part of Siberia, and that it was thcu disturbed and 
covered by the volcanic products. He noticed iu the shale, besides the Fishes and Crusta- 
ceans, one spiral slieil {Limntea or Paiudina ?), several irapressions of stems and reed-like 
plants, and a small rhomboidal piece of lignite; but nothing more definite mn be 
at present said of the age of the deposit than that it is probably of Tertiary age, and of 
freshwater origin. 

Mr. W. Davies, of the British Museum, informs me that Agpitu (such as accompanies 
Eslheria Middendorjii, see above, p. 112) was a tme freshwater fish, of the Cyprinoid 
family, and closely related to Lcucigcus, differing from the latter genus in having a more 
compressed body, and a more slender skeleton. The species are found in Miocene 
Tertiaries, as the freshwater limestone of CEningen and the lignites of Menat, Sec. 



NoTB. — Although the Parbeck epecimene hitfaerlo Biippoeied to be BMUrritin *te Archieonieea] (tee 
p. 105), yet there are rea] Purbeck Estkeriie ,- for Mr. ilarry Setley, F.G.S., of the Woodirnrdian Museum, 
CAmbridge, infortng mc to-Jftv ihtit an Ettheria, "very like ihe llaatio^ species, has just been detected id 
the Lowest Purbeck beds near Swaiiage."— Decnniep 17, 1662. 
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Estheria Middendorfi{1), 



C Estheria elliptica, and E. elliptica, Tar. sv 
\ quadrat a. 

(Estheria Murchisonits, E, concentrica, and . 
(. Kotahensis, 



(Estheria minnta, var. Brodieana, E, Mang 
X liensis (?), E, ova fa (?), and E, Forbesii(J), 



Estheria minuia. 



Estheria Porthckii, E, teneila, and E. exigua. 



Estheria tenelia and E, striata and its Tarietie 



Estheria membranacea. 



» No foMil Estheria are an yet rcfd ^-^^^-^^^ ^^^ ^^^ g^^^jj American Estheria described above ])ein^' of this age. 
' Tho adoption of this stage for tli 
' Sec tho Appendix. 
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LEAIA, Gen, Nov. 



I HAVE proposed the above name as a generic denomination for certain peculiar, 
quadrate^ bivalved carapaces, occurring in the Coal-measures of Britain and the Lower Car- 
boniferous red sandstone of Fennsylvaniaw I know nothing of their nature except that 
ihey are small, thin, homy, brown^ stiffly quadrate, symmetrical bodies, unlike MoUuscan 
shells, but possibly Crustacean and Fhyllopodous. 

I have some specimens from the Upper Coal-measures of Ardwick, near Manchester 
(collected by Prof. Williamson, F.R.S., several years since) ; and some from the Lower 
Coal-measures of Fifeshire, collected by Mr. Salter, F.G.S., of the Geological Survey. Dr. 
Isaac Lea described and figured, a few years ago, a similar fossil from the red sandstone 
of Fennsylvania, and named it Cgpricardia Zeidyi. All these three are very much alike ; 
but, on account of the obscurity of their relationship, and the distant places, geological and 
topographical, of their occurrence, and making the most of their slight differences of contour, 
I propose to keep them nominally distinct as Zeata Leidyi (Fl. V, figs. 11, 12), L. Leidi/i, 
var. Wiliiamsoniana (Fl. I, figs. 19, 20), and Z. Zeidyi, var. Salteriana (Fl. I, fig. 21). Dr. 
I. Lea, of Fhiladelphia, being the first to notice and figure a specimen of this proposed 
genus, I have distinguished it by a name commemorative of that well-known conchologist. 

The carapace«valve8 are oblong . truncate behind, with a slight curvature of outline ; 
boldly rounded in firont; either straight or somewhat curved on the ventral border; 
straight on the dorsal edge ; a slight umbo takes the place of the antero-dorsal angle, from 
whence two conspicuous ridges (hollow within) pass along the surface of the valve ; one 
directly across the valve to the antero-ventral angle ; the other, and longer one, passes 
diagonally to the postero-ventral angle ; these ridges divide the convexity of the valves 
into three, unequal, triangular, smooth, sloping areas ; the anterior space is the smallest 
and nearly semicircular ; the middle one has its apex at the umbo and its base along the 
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ventral margiu ; and the posterior space is based on the hinder margin, and reaches along 
the dorsal region to the iimho. The surface of the valve is marked with 10-13 (?) delicate 
ridges {liollow within), concentric, beginning at the umbo, conformable to the outline of the 
valve, and sharply bent at the divergent ridges ; they are curved and closely set on the 
anterior ai"ea; more open, horizontal, and straight, or nearly so, on the middle area; and 
vertically straight or slightly curved, and wider apart, on the posterior part of the valve. 

These symmetrical markings of concentric angular linos and transverse divergent 
ridges give this fossil, at first sight, a striking likeness to some Fish-scales, when the two 
valves lie open, in contact by their dorsal edges (as in PI. I, fig. 19), and produce a bilaterally 
syrnmelrical, subtjuadrate, concentrically lined figure, with triangular sloping areas. 

Dr. Lea points oiit some Ci/pricarJi(E and other shells of palseozoic age to which thia 
little fosad has some resemblance in shape ; and some Orthomtm have a general resemblance 
to it ; but some of the small Antartes of the Chalk and Oohte, such as the A. Hoeaieri, 
Miiller's Petref. Aachen. Krcideform., PI. 6, fig. 12, and A. inlerlineafa, Morris and 
Lycett, Mollusca of the Great Ooolite (Pa!a!ontogr. Soc. Monograph), PL 9, figs. 14, 15, 
have even a greater resemblance in size and shape, without being at all allied to the form 
before us. 

The horny tissue of Leaia, — its long dorsal edge, destitute of hinge, — its stiff and 
simple style of ornament, — and its two diagonal, raise'd, hollow ridges or folds, remove it 
from the Mollusca. It has been suggested (by Phillips and Williamson) that these fossik 
may be Trii/onellHea (of Goniatites't) ; but there is little or nothing to support the 
hypothesiai 



Leaia Leidti, Lea, sp. PI. V, figs. 11, 13. 

Cttbioabdia LiiDYi, Lea. Proceed.* Acad. Nat. Sc. Philadelphia, 185S, ni, p. 341. 
pi. 4. . 

Height of toItb, nearly A inch") 

^ ' ' ** (Proportion 7 to 12, or 1 : IJ — 

Length „ nearly -^ „ ) 

In the 'Proceedings Acad. Nat. Science of Philadelphia,' May, 1855, vol. vii, p. 341, 
Dr. I. Lea has described a smaU fossil found by Dr. Leidy in a red sandstone at Tum- 
bling Hun Dam, about a mile south-east of Fottsville in Pennsylvania. The specimen con- 
sists of the impression of the outside of the two valves. It is figured careftdly, of natural 
size, and enlarged, in plate 4 (op. cit.^), and is named Cyfricardia Leidyi, by Dr. Lea, 
who thus describes it : 

" Shell oblong, round before and truncate behind, very inequilateral, striate j dorsal 
and basal margins parallel ; umbonal slope shortly carinate ; anterior slope with an 



I By inadvertence, the enlai^d view ta stated to be magnified 10 inttead of 5 times. 
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elevated line from the back to the basal margui ; striae about twelve, very regular, and 
nearly equidistant (bent at an angle of 90° at the umbonal slope). Length, ijths, breadth, 
nearly ^tha of an inch.'* " The shell is accompanied on the specimen with some obscure 
impressed linear marks of a plant." 

The figures are reproduced here (PL V, figs. 11, 12). The sandstone is referred 
to the formation called No. XI by Prof. H. D. Rogers in the State Geological Survey of 
Pennsylvania, and referred by him to the base of the Carboniferous system, but regarded 
by some geologists as the uppermost part of the Devonian or Old Red Sandstone. In this 
formation of sandstone (which, with its associated shales, is 3000 feet thick), Foot- 
tracks of Reptiles, Rain-prints, Wave-marks, and Trails of AnneUds or Molluscs are not un- 
common* at two or more horizons. 



Leaia Leidyi, var. Williamsoniana. PL I, figs. 19, 20. 

BnrALVULAR Shell?, W. C. Williamson. Philos. Mag., new series, 1836, ix, p. 351. 
Aptychus?, /. Phillips. Silur. Syst., 1839, p. 89. 

Inch. Inch. 

Heigbtof valve. .. ^V7^ ,. ,, ^ Height ^^7 

Length ^ {Proportion 1 to 2. _ ^[ Proportion 5 to 9, or 1 : 2- 



This is very Uke Zeaia Leidyi ; but, as it is much smaller, and appears to be still 
neater in form, and to have a few more striae, and as it comes from the much higher 
horizon of the Uppermost Coal-measures, and in England, I propose to treat of it separately, 
as a variety under the above name, which will associate it with its well-known discoverer. 
Prof. Dr. W. C. WiUiamson, F.R.S., of Manchester. 

The specimens lie dispersed in a soft grey shale, in considerable numbers, and are 
not disposed on the planes of bedding. They are from the Uppermost Coal-measures of 
Lancashire (Ardwick, near Manchester), and were confided to me for examination, in 
1856, by Prof. WiUiamson, who believed them to belong to some nondescript Ento- 
mostracan, if they should not prove to be TrigonellUes. He found them many years ago* 
and referred to them in a paper (on the Limestones found in the vicinity of Manchester) 
published in 1836 in the 'Philos. Magaz.,' new ser., vol. ix., from which the following 
extract has been taken. 

" In the blue clay immediately above the * black bass ' are a series of remains, in 
attempting to decide upon the nature of which I find myself completely puzzled. They 
are very thin bodies of a brown colour, nearly square in their form, two of the corners 

^ See 'Boston Soc. Nat. Hist. Proceed.,' vol. v. p. 182, and Lyell's 'Manual of Geology,' 5th edit., 
p. 379, &c. 
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being angular, and the opposite one rounded. 1 have some nearly a quarter of an inch 
across. At iirst 1 Imagined that these were scales of fish, but now think they must be 
some bivalvular shelL Their surface is marked with strong concentric ridges ; and passing 
from the hinge (?) to the opposite comers are two diverging elevated lines. I cannot 
detect any traces of teeth ; but have found several specimens in whicli the two valves (?} 
were connected at the hinge, and the four ridges commencing from one common point in 
the centre, and diverging two each way ; these I pointed out to Prof. Phillips, who will, 
perhap.s, be able to lay before the public some more decided opinion as to their notore *" 
(p. 351). 

At page 245 of the same paper. Prof. Williamson gave a section of the strata at 
Ardwick, which wUl scn'e to illustrate the exact position in which these curious little fossils 
were found. The section* is as follows : — the fossils mentioned in the paper as peculiar to 
the beds being inserted in their places. 

Feet, tnchu. 
Rl'J clays with Band atone (Vnio Phillipni' In one thin Mtm), thickneM not 

kuomn. 
Limealone. "Four-feet Mine." (_Mega1iektht/» Ililberii in the roof. Microcon- 

chut.) 4 

Bed and blue clay. "CloncU." 6 

Coarse micaceoua grit 6 

Ckuch 6 

'* Roof-Btone ;" a slialy aandatone 8 

Limealone. "Yard Mine." (MieroconeAut.) 8 

Clnncli 9 9% 

limeatone (fragmentary ahdla in the iqiper portion : Utiiol} S 

Clanch and shaly cUjr 17 

limeatone 1 

Bed ehale. (Aitnophyllitea, Calamtet deeoratui, O. nodoKu, Lipidodendnm 

Stemhergii, Stif/maria Jieoidet, Nturopteru eordata, Cyehpterii, 

Peeopterit) 15 

Limeatone 1 6 

Coloured claya 45 

Blue clay. (Entomoilraea [Leaia], ThioFhiUip«ii, Sphenophyllmm, Ftct^terU, 

Eqmietum^ 1 

" Black baaa :" pyritoua ahale. {Unto PMUipm, Cyprida, Fiah-remaina.)... 1 
Conl. {SiigjKaria Jieoidet.) 6 



I Profesaor Pliillipa referred to these little fouiU in the ' Silurian Syatem,' p. 89 (1839) and aug- 
geated that they may be Jptychi {TrigontUiteB). 

' The place of tbeae atnita in the general section of the Mancheater diatrict ia shown in Hr. BinDey*a 
paper, 'Trana. Mancheater Geol. Soc.,' toI. i, p. 50, pi. 1, fig. 1. 

3 Prof. Phillipa terma this ahell V. lingKiformia (' Si). Syat,' p. 88) ; Mr. Binney thinka it may be a 
Modiola ('Manchester Lit. Phil. Soc. Mem.,' to!. lii, p. 221)} and Mr. Salter regards it as an 
Antkraeomya. 
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Notes on the Beyricliia and Cyp'idcB associated with tie Fossil UstAeria. 

Occurring with Estheria, in deposits of different ages, both Palaeozoic and Meso- 
zoic, are several small Bivalved Entomostracans, belonging, for the most part, to the 
Lopliyropoda ; Tribe, Cyproidea; Family, Cyprida} A few other Ento^nostraca are 
associated with some of the Palaeozoic Estheria ; and these belong probably to the 
PhyUopoda ; Tribe, Limnadioidea ; Family, Leperditida? 

As it is highly desirable to get as much information as possible respecting the 
habitats of fossil Estheria^ I determined not to neglect the associated Entomostracan 
remains ; and have, therefore, figured them in PI. V, and will proceed to describe them : 
but, with our present knowledge of them and their alliances, they throw but little 
additional light on the subject. In fact, it is difficult to assign most of them to their 
sub-families and genera, so similar are the carapaces of some generically distinct 
CypridcB. 



1. Beyrichia subarcuata, spec. nov. PI. V, figs. 16, 17. 

Length, -^ inch. Height, ^ inch. 

Carapace-valves elongatc-rcniform, the length nearly double the height (or breadth) ; 
indented at the middle of the dorsal border by a short, transverse notch, reaching about 
one fourth across the valve, and by another still slighter notch at rather less than half-way 
between the larger notch and the anterior (?) end of the valve. The surface is delicately 
reticular, with minute hexagonal pits (fig. 17). 

This Boynclna feebly represents the well-lobed Silurian forms of this genus : it is 
ver}- closely allied to li. arcuata, Bean, sp. ('Mag. Nat. llist.' 183G, vol. ix, p. 377, 
fig. 55). Indeed it may ultimately prove to be a variety of this species, which is very 
connnon in the Coal-measures. B, subarcuata occiu's with Estheria tenella in the Upper 
Coal-measures at Astley, Lancashire (sec page 32) ; and, if this species had the same 
habits as the older Beyrichice, it speaks of marine conditions ; at all events Tve may regard 
it as at least having a brackish habitat. 

^ See the Synopsis of the Crustaceay at p. 1 0. 

- This is the grouping which I have proposed for Beyrichia and its allies ('Annals Nat. Hist.,' Feb., 
1856, p. 99), the carapace alone being considered. 
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2. Beyricuia Pyrrh£, Eichwald, sp. PL V, figs. 18, 19. 

Gypbis PTBRHiE, Eichwald. (The name only is given in Jazykov*B Table of the Formations 

of the Goverament of Simbirsk, published by the Petersburg. Mineral. 
Gesellschaft, 1844, according to Von Keyserling.) 

Cytherina PvRRHiE,^ Eichwold. Geogn. Riissl.,^ 1846, p. 466. Bullet. Soc. Imp. Nat 

Moscou, ann^e 1857, vol. zxx, 2nd part, 1857, p. 307. 

Bairdia PYRRHiB, Eichwald. Lethaea Bossica, 7th part, 1860, p. 1344, pi. 52, fig. 3 a, 6. 

Length of the figured specimen, -^^ inch.^ Height, -^ inch. 

Carapace-valves oblong-ovate ; extremities nearly equal, the posterior being rather 
larger than the other ; upper margin straight, ciured symmetrically at the ends ; dorsal 
region faintly impressed by two short, shallow, transverse indentations, which obscurely 
divide that part of the valve into three nearly equal parts. The anterior sulcus is the 
more distinct of the two. A slight, neat, flattened border follows the curved margin of 
the valve. The surface is beautifully reticulated with minute hexagonal pits (fig. 19). 

M. d'Eichwald correctly describes this little fossil as follows, excepting that he 
omits the ornamentation and the rim, and regards the faint dorsal elevation as due to the 
internal attachment of the muscle : — " Testa exigua, tenuissima, plana, ovato-dilatata, 
uno latere latiore altero, utroque rotundato, tuberculo sive eminentia musculari prope 
marginem dorsalem obvia, foveolam utrinque prae se ferente, oculo non conspicuo." He 
remarks that the anterior sulcus is more constant than the other, and that some indi- 
viduals have a more rounded outline than others, and do not show the dorsal protu- 
berance. In the figure given in the ' Lethaea Rossica ' the dorsal notches are more distinct 
than they are in our specimen. 

This little Entomostracan has no family-relationship to the Cyprida, and least of all 
to the sub-genus Bairdia in particular. Its general features and its dorsal notches show 
it to be a Beyrichia, though with feeble characters of carapace. Indeed, we may have 
ultimately^ for convenience of grouping, to separate the simpler forms from those with 
many-lobed carapaces, however gradual may be the stages of difierence. Further, the 
species before us presents an interesting passage-form between the simple Bet/richiiB and 
the non-sulcated carapaces known as Cytherop^es^ The amount of sulcation in B. Pyrrha 

1 Cytkert Fyrrha Q), Keyserling, in Schrenk's 'Reise,' &c., 1854, p. 112, pi. 4, fig. 41, is C. ovata, 
Eichwald. See 'Bullet. Soc. Imp. Nat. Mosc.,' 1857, p. 308 ; and Eichwald*s < Leth. Ross.,' p. 1344. 
. ^ Published in the Russian language. 

' M. d' Eichwald has described specimens having the dimensions of 1 by ^th line. 
^ Compare Cyiherapns concinna(l), 'Annals Nat. Hist/ April, 185 7> p. 254, pi. 9, ^g. 3. 
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evidently varies very much, being sometimes obsolete; indeed, at first I thought to clftss-^ 
it with C^theropais {hco nbove. p. 38, note). 

Beyrichia Pi/rrhee is very abundant ia the greyish inarl of the Permian formation 
near Bnrakova, in tlio government of Kazan, and occurs here in company with Estheria 
exigim {Cytherina Eos, Eichw,), see pp. 38 and 40. 



I In treating of the following Entomostraca I have m\ich hesitation in assigning them 
to definite genera and species, as their hiiige-hnes and other specialities are, for the most 
part, unltnown. Figs. 13 to 15, 20 to 25, and figs. 31 to 34 may be either G////ct-p*, Cyprides, 
or Candoncs, and there ai-e but few distinctive features among them, whether they be of 
iCarbomfcrous age (figs. 13, 14, 15), of Rhaitie (figs. 20 — 24), of Jurassic (fig. 25), or 
■of Wealden (figs. 31 — 34) ; amongst these last, tangible diflerencea are best seen. 
Comparing figs. 13 and 14 with figs. 20 and 21, we see similar-looking carapnce-valvcs 
from the Conl-meosures of England and the Lower Mesozoic deposits of Virginia ; and, 
allowing for the possible effects of pressim; and imperfection of the margins of the 
IValves, it is somewhat hazardous to attempt to define their specific characters. A glance 
i;Bt Plato I and Plate IV of my ' Monograph of flic Tertiary Entomostraca of England,' 
^856, will give an idea of the recent and tertiary forms that most closely resemble those 
Innder consideration. Among those referred to, however, Candona {of freshwater habitat) 
is the genus which supplies the chief analogies; and as the habitats of Estherim seem to 
rae to have been mostly fa'shwat^r, the associated fossil Cyprid<B may be provisionally 
referred to Candatia. I ilo not, liowevcr, deny that some of them may have been 
rCyffiPres (but even then they may have affected fresh or brackish water) ; nor that, being 
Candona, they may not liave been able to live in aaltoBh water (as Qfprida do ooo»- 
sionaUy, see above, p. 8). 

The following Cyprid^ are figured with what appears to be the anterior extremity 
upwards ; and the more convex of the two long margins is regarded as the dorsal. 



3. Cakdona (P) Saltkbiana, sp. nov. PI. V, figs. 13, 14. 

Length, |^ inch. Breftdtb, ^ inch. 

Carapace-valve smooth, elongate-oval, with nearly straight ventral and dorsal margins. 
T^g. 13 has both extremities somewhat obliquely curved; fig. 14 has one end nearly 
semicircular; and this was probably the natural condition, as is usual in this group. The 
antero-dorsal slope in fig. 14 may have been exaggerated by pressure. This Cyprid is, 
in size, intermediate between Candona Forbesii and C. Richardsoni of the Eocene deposits 
('Tert. Entom.,' p. 18, pi. 4, figs. 8 — 12). Although little is known about it, yet it is 
advisable to give it a distinguishing name ; and none can be better than one derived from 
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the ardent pateontologist who found it and introduced it to me, who has so carefully 
studied the fossils of the Coal-measures, and who has contributed so much to the materials 
of this Monograph. 

Candana (?) SaUeriana occurs in the shales of the Four-foot Coal, Bradford Pit, near 
Manchester (see page 32). Those belong to the Upper Coal-measures, and contain, 
besides Estheria tetiella, a shell named Unio Phillipsii by Prof. Williamson, but now 
regarded as an Anthracomya by Mr. Salter, and remains of Lepidodendron Sternbergii. 



4. Candona (?) Tatkana, sp. nov. PI. V, fig. 13 



LeDgtb, ^ inch. Breadth, ^^ inch. 



A small, smooth, oval carapace-valve, somewhat crushed, occurs with Estheria striata^ 
var. TateanOy at Ijammerton, Berwickshire (sec p. 27). This, for the sake of distinc- 
tion, though it is but poorly defined, may be denominated Candona (?) Tateana^ after the 
enthusiastic geologist to whom we are indebted for its discovery. 



Kortli American Loioer Mesozoic Cypridce. ■ 

In the numerous notices of the Estherian and Carbonaceous shales of Pennsylvania, 
Virginia^ and North Carolina, by the State-geologists and others, to which reference is 
made in the account of Estheria ovata given above (pp. 84 — 99), frequent mention is 
made of the Cyprida found in some of those shales. These have been generally termed 
•* Cyprides," and sometimes " Cytheres'* and " Bairdiaj" (Emmons). As they have come 
under my observation whilst studying Estheria ovata, I now proceed to describe them 
by the help of specimens kindly submitted to me by the Professors W. B. and H. D. 
Rogers and Mr. Wheatley. For the same reasons that I assigned the above-described 
Cyprid from the English Coal-measures to the recent genus Candona (with some doubt), 
I here refer the very similar North American Mesozoic forms to the same genus, but with 
less hesitation, as the carapace is better preserved ; and, from their general features and 
habitj I have no doubt that they are either Cypris or Candona, most probably the latter. 
There appear to be two species, one having a smooth, the other a pitted, carapace ; and this 
distinction we may provisionally accept as specific until we find individuals occurring 
partially punctate or otherwise intermediate in character. 




5. Candosa {?) RoGERSii, sp. nov. PI. V, figs. 20, 21, 23 



Crrais, ff'. S. Roger§. Proceed. Boston Soo.-Nat. Hist., 1854, Tol. t, 15. 

— J. heidtf. Proc. Acsd. Nat Sci. Phil., June Ifi, IB57, p. 150. 

— fflieatley. Amer. Jour. Sci. ArU, 2od »er., 1861, vol, xsxn, p. 42. 

iiHDU, \E„^fy„f_ American Geologj-, part »i, 1857, pp. 39 xnd 56. 
Cyfris, J 

Length, ^ inch. Breadtli, -^ incli. 

Caropace-valvcs smooth, oblong, Toonded at the extremitica, but narrower and obUqtiely 
rootided anteriorly ; ventral margin straight, dorsal slightly arched ; hiDge-line simple, as 
in Candona. It is difficult to find a well-preserved and well-exposed specimen on the 
shales. Fig. 21 is slightly deformed by pressure on the dorsal curves. Fig. 22 is a cast 
of u narrowish or compressed carapace; were it broader, it would better represent the 
cnmraon typical form. Fig. SO is a young individual. ITie two figured specimens correspond 
with the two figured by Dr. Emmons in his ' American Geology,' part VI, p. 39, fig. 10. 
A sliglit, fiat, nsarginal rim is often apparent, except on the anterior border (fig. 21). 

This is very similar to fig. 14, excepting in size; but the very great difierenoe in 
geographical and geological position weighs with mc in supposing that this may be spe- 
cifically distinct from its Palaiozoic and European analogue on one hand, and from its 
Eocene analogues (C. Fordesii, &c.) on the other. As it is an abundant fossil in the 
Lower Mesozoic Estherian shales of Virginia and North Carolina, and present in those 
of Pennsylvania, it ia well that it shoidd have a distinct name, and none can be better 
than one derived from the two eminent brothers who have woriced so well on the geohigT' 
of those regions. 

The chief specimens that I have seen (lent to me by Messrs. Rogers) are fitHn 
Virginia (Culpepper Coimty, and Prince Edward, near Richmond) and from North 
Carohna (Deep River). Those from near Richmond are in black carbonaceous sfaaki ; 
the valves are nnmerans on the bed-planes, single, smooth, thin, calcified, and more or less 
crashed, vaiying in length from l-24th inch downwards ; the smaller ones appear to be 
less tapering at the anterior end than the other ; but they are all, I have no doubt, of the 
same species. Those from Deep River are in a similar black 'shale, and altogether like 
those from Richmond above described ; and there are traces of Mf/ieria ' amongst them. 
The specimens from Culpepper Co., Virginia, consist of casts and moulds crowded in 
red shale (on bed-planes), associated with Entkeria. 

I have also met with this smooth Candona (?) in the Pennsylvanian shales which were 

' These fragmentaiy Eitkeria cenainly appear to be E. otmta, and so far supply the wanting link in 
my argument respecting the specific identity of the Eitkerite from tlie seTenil localities, (See p. 91.) 
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sent to me by Mr. Wheatley (see above, p. 93), particularly in a hard red shale. It 
appears, however, to be rare in some of these shales, for in a black shale, showing the 
Cyprida in good preservation, there are but one or two of these associated with a multi- 
tude of the pitted Candona {C. Emmonaii). Some of these Estherian and Cypridiferous 
shales from Phcenixville, however, are largely made up of indistinguishable Cyprid/B^ and 
the smooth form may be abundant enough in several of the beds. 

Dr. E. Emmons, in his ' American Geology,' part VI, notices the abundant occur- 
rence of these Cyprida " in the Chatham series of Deep and Dan Rivers ; ^ they are also 
abundant in the black shales of Halifax County, Va., in the same geological position" 
(p. S9). This author terms some of them '* Bairdiae :"* but they certainly do not belong 
to that sub-genus of Cythere ; and the " lobulated" condition of the valves, as described 
and figured by him (figs. 10 and 11, pp. 32, 40), is due merely to crush and firac- 
ture ; others he seems to think may belong to Cypris^ (pp. 39 and 54). He also observes 
that these " minute Crustaceans frequently fill entire strata. The individuals are about 
1-SOth of an inch long. They have the form of a bean, and their carapaces are smooth. 
They differ in size ; some are about half the length of the largest, and appear to be equally 
numerous with the larger. They are numerous in all the upper part of the black shales.* 
About seventy feet above the coal-seam they become rare, and, indeed, I believe, are 
not to be found below the level" (p. 39). " They do not exist at all in the immediate 
vicinity of the coal-seams " (p. 40). They are abundant in some strata and absent in 
others. 

In the "Upper Red Sandstone and Marls (Keuper), Chatham Co., North Carolina, 
about seven miles south of Egypt [Deep River, North Carolina], there are Cyprides also, 
which are quite numerous upon certain soft red layers'* (p. 134). 



6. Candona (?) Emmonsii, sp. nov. Woodcut, fig. 12. 

Cypris ; granulated species (?), Rogers, Proceed. Boston Soc. Nat. Hist., vol. v, p. 15. 
— „ Wheatley, Amer. Jour. Sci. and Arts, 2nd ser., 1861, 

yol. xxxii, p. 44. 

l^ngtb, ^ inch. Breadth, -^ inch. 

In one of the hard black shales sent from Phcenixville by Mr. Wheatley is a layer 
of Cyprid{By well preserved, their interior being filled with calcite, and their convex crusts 
retaining perfect shape, and showing a neatly punctate surface, marked with minute sub- 

1 See ahove, p. 90. 

' Because he regards the formation to he either marine or hrackish, and because he supposes the 
"?alyes to have the hinge-joint of Bairdia. 

' At p. 31 Dr. Emmons, it seems, refers all these Entomostracans to Cythere. 
* See the section of the black shales at Egypt Pit, Deep Riyer, p. 89. 
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hexagonal pits, with aomething like the pattern of the oataide df % tUmUe^ wm otpa- 
ment conunoii amci^ Uvalfed Bntjioinflatramna, Theae apeaimepa^ tbonn^' wnawimii|, 
are aearoeljr erar daariy eapaiad out of the matrix on all ndei^ ao it ia dffioglt: t» g^#ft 
tiieir xml outliiie^ wludi aeema to be juat that di C.Q) Bqferm. Oae woodevt; 41^ Sk) 

Qnab and peifaape two, <tf the laat-named apedea rtrmim m thn mnut bWil, 
Aa.i3. but in 8 difidnnt Iqrer. Aa ia the caae aoroetinwa irith a IMmi. theii 
earqiaoea lie crowded together; for the moat part pindU or aeadj.a^one 
with another, a oisramatanoe do^ peihapa, to the actkm of a aKght emsMit 
in the water at the bottom of whk^ thej wan depoaitDd^ 

Tbia ia pibbaUy the ao-caUed '^gianohte'' apeoiaa nfened to I17 Bi%en 
and Wheatkgr (aeel above, p. 94). 

What I have stated at pp. 91 and OS lespecting the piobaUitjr of fka 

chief Ektherian and CafbonaoeooB ahaka of North Caiolina^Tiigibia^aMt 

Pennsylvania^ being on onci geological horiaon, and of the ^VP^ y'*hiii i Bi 

ahaka of Deqp» Biver being of essontially tiie same age^ thoi^ aqianled fiiMiitha ^tSbim 

bjrnpwardac^ 1800 fiBet of bedded neW ^'nll apply to the Qyrtf# now midar. nbtipfc 

Whether or not theae depoeita have a Keiqpman charactsr, ab Piot Q. HwAk 
late detanninatioB of the Goal^planta fiom Richmond, Ya., aeema to indicale^ thiB» la 
no dodit of their being the prodncta of lagoooa in the Lower Meioaoio period^ aid*, 
oontempondry either with the maiine formation intenMdiate to the Triaa. and.IaBBb^* 
namely, the Rbastic, or with the Upper Trias itself, and exactly equivalent to the 
Kohk* (cariboiiaceow ahaka'at the baM of the Keopw). 



7. Candoma (?) GLOBOSA, Duff, sp. PI. V, figs. 23, 24. 

Ctpbis GLOBOSA, Duff. Geology of Moray, 1842, p. 16. 
Length, ^ inch. Breadth, ^ inch. 

1 

Carapace sab-cylindrical, smooth; carapace-valves oblong, straight on the ventral 
edge, slightly arched on the dorsal, rounded at the ends, but obliquely at the antero- 
dorsal region, so that the fore end is narrower than the other. Lucid spots (muscle- noiark) 
apparent, like those of Candona Fordesti (' Monog. Tert. Entom.,' p. 18). 

^ Usually regarded as of that verticcU thickness (see note, p. 91). 

' The coal-beds of Steierdorf, Banat, appears to belong either to the Lower Lias or the Rhsetic 
formation. 

' See above, pp. 46, 49, &c. I am strongly inclined to coincide with Mr. Hislop in his views as to 
the age of the beds in India that have yielded Esthcria Mangaliensis (see p. 78), and to regard them as 
" Upper Triassic" (p. 79), instead of "Rhstic" (p. 81), if we must find an exact European equivalent 
for them. 



APPENDIX. 127 

This must be the Cyprid referred to by Mr. Duff in his description of the shales at 
Linksfield, where Estheria minutay var. Brodieana, occurs (see above, p. 67). Although 
the trivial name is not the best that could be found for it (as its oblong form hinders 
its convexity from making it globose), yet I will not interfere with the name given by its 
first observer. 

This Rhsetic Candona is very like the Tertiary C. Forbesii and other closely allied 
forms, including the Mesozoic C. Boffersii and the recent C. reptema^ its relative size and 
proportions making but little real distinction. It is well, however, that it should have 
a distinctive name for convenience of geological grouping. 

C. globosa occurs in great numbers, and in many laminae, in the greyish calcareous 
shale or marl at Linksfield ; and Estheria minuta, var. Brodieana^ sometimes appears on 
the same bed-plane. 

8. Candona Kotahensis, sp. nov. PL V, fig. 25. 

Ctpris, Hialop. Quart. Journ. Geol. Soc, 1861, yoI. zvii, pp. 348 and 353 ; Journ. 

Bombay Asiatic Society, 1861, vol. vi, p. 201. 

^T^gth, ^ inch. Breadth, about j-\j inch. 

Carapace sub-cylindrical, smooth; carapace-valves oblong, with equally rounded 
ends ; dorsal margin neatly rounded in front and behind. 

This Candona is plentiful with Estheria Kotahensis in shale at Kotah, on the 
Pranhita, Central India (see p. 52). It is found also in a limestone there. 

The same general resemblances are to be observed for this form as in the case of 
C. fflobosa, C. Boffersii, &c. As it is advisable that we should be able to recognize it 
by name, I give it one, though its slight difierence of outline is the only tangible feature 
of distinction. 



9. Cypridea Valdensis, Sowerbt/y sp. PI. V, figs. 26 — 30. 

Cypris Fab a, Sowerby (not Desmarest), Annals Philos., 1824, vol. viii, p. 3/6 ; 

Min. Conch., p. 485. 
Cypris Valdensis, jSower^y. Trans. Geol. Soc, 2nd ser., 1829, vol. iv, p. 177 and 

p. 344, pi. 21, fig. 1. 
— — Dunker, Monogr. Norddeutsch. Wealdenbildung, 1846, p. 59, 

pi. 13, figs. 24, 29. 

Height, about ^^ inch. Length, about -j^ inch. 

Valves of this Cyprid, both with and without the an tero- ventral notch, occur 



1S8 FOSSIL ESTBEBI^. 



f m dw-WnUen bIuIm Ct Hmcmr (with SUkeria ,- see above, p. 104), as we 
tad fhem in En^and alio, both in the Wedd Cli^ and the Purbeck Beds. The 
TCiMtiaat in me^ fh^e, and mfiMe-oonditiDn, radi m are shown ia figs. 26 — 30, wkh 
odMn iatermediflt^ ire ako met with in Bni^aiid. 

BL Boaqbet jodioioiidf propoaed the term C^ffridea for these Wealden Cyprida 
CDeaci^ Sntom. Tortiair.,' IB60, p. 48) ; and I have already pointed out ('Mon(^. 
Tnt 'BtOam^' 1860. p. ft p. 21) that they an idated to tbe recent C^prideu, whidi, 
thoof^ pnbaUy a idi-gBDua of CjfUere, inhatnta ficah and brackidi water. 



10. CrpinnA oblokoa f?), Boemer, q». Tl T» figa. SI— 34. 

Cmm OBUmSA, Ammt. Tarrttia. Ifoidd. ODlitbengeb. Nachtng, 1839, p.52, pLdO, '] 
flg.81. 

^ HovU. Vealdenbild.. 1840, p. 60, pi. 15, %. 26. 



In company with C. raUemii*, this namnrar fism occurs plentifoily in the Wealden I 
ihale oi Hanover (with SMeria) ; and aMioagh in the spedmens I have examined I I 
eamut detect the aBteio>Tentral notdi, it may attU exist in some, as figured by Dr. \ 
Ihmker. Fig. 8S is moat like the tana iDoatrated in the 'Monogr. Nordd. Weotd. ;' j 
hot I think that variation of grovtii and modiftoatiou by pressure may have given | 
riie to the aomewhat nmilar vafaree figi. 81, 8S, and 34. These are all freely mixed 
on some planea of the ahale, and aeon to o£br intermediate gradations, even into C. ' 
Valdeniw, with which they also occnr. Th^ are, moreover, generally mndi crushed, 
and their margins are not clearly exposed. 

Figs. 31 and 34 are not unlike the Candona noticed in the foregoing pages and 
figured in PI. V, but for the present I propose to leave them as here arranged, hoping 
for a fiiture opportunity of elucidating all the Wealden Cyprida, 
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by Mr. R. Etlieridge, 70; of the Bexhill 
Cliffs, 108 1 of the Lettenknhle, in HnnoTer, 
by Baron tod Strombeck, 51 ; of the Tri- 
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SUPPLEMENTAL NOTES 



TO THK 



MONOGRAPH OF THE FOSSIL ESTIIEKIili:. 



I. The recent Estheria, E. Dunkeri, E, Jonesi, E, Loftusi, E. Caldwelli, E. Rubidgei, and 
E, Macgillivrayi, and lAmnetis Gouldii (p. 7), have been described and figured by Dr. Baird in 
the 'Proceedings of the Zoological Society' for 1862, p. 147, &c., pi. 15. 

II. With reference to the probability of some fossil Esiheria still passing as Aviculida, Sec. 
(p. 13), it should be remarked that Prof. M'Coy has already intimated that some fossils 
regarded as Molluscs may prove to be Entomostraca (^ Synopsis of the Carboniferous Fossils 
of Ireland,' 1842, p. 164). 

III. Another locality for Estheria membranacea (p. 14) is Banniskirk, Caithness. 

IV. To the list of localities for Estheria minuta in Germany, enumerated at pages 41, 50, 
55, &c., several may be added from C. W. Giimbers ' Geognostische Beschreibrung des 
bayerischen Alpengebirges und seines Vorlandes' (8vo, Gotha, 1861), a national geological work 
of great value. Besides the classification of the Triassic beds of Wiirtemberg, given at 
pp. 46 — 49 of the * Monograph,' we now have the grouping of the Bavarian Trias, for comparison 
with that of Alsace (p. 53) and England (pp. 62 — 65) ; and this is the more interesting as 
Estheria minuta occurs in two of the divisions of the Trias in the Bavarian Alps, and at least 
in one (the Bunter) on the south side of the Alps. 

Herr Giimbel thus groups the members of the Alpine Trias of Bavaria : 



f 



Upper Keuper or Rhaetic 
Group 






Kossen and 
Gcrvillia Beds. 



I. Keuper i 



Middle Keuper or Dolomite 
Group 



Lower Keuper or Letten- 
kohle Group 



1 . Upper Keuper-Hmestone (Oberer Keuperkalk 
oder Dacbateinkalk); with Megalodtis tri- 
queter, v 

2. Upper Shell-keuper (Oberer Mnschel- 
keuper) ; with Avicula contorta and the 
Bone-bed. 

r 1 . Plattenkalk ; with Rissoa Alpina. 

2. Hauptdolomit. DachBtein-Dolomit. 
^ 3. Gyps und Rauhwacke. 



1 . Lower Shell-keuper (Unterer Muschelkeuper) ; with Cnrdita 

crenata. ^Estheria minuta,'] Raibl Beds. 

2. Lower Keuper-limestone (Unterer Keuperkalk) ; with Monotis 

salinaria and Ammonites globosi. [E. minuta,'] Hallstatt 
Beds, Esino-limestone, &c. 

3. liCttenkeuper, shales and sandstone; with Ilahhia LommeH 

and Pterophyllum longifolivm, [E. mimifa.] Partnach 
and St.-Cassian Beds. 



""^^^ 
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. HMiyWuwaihlil— ; with Qtphm mi iMfa^ [S. 

MMtet] 
. BntaudMria : with Mf tfi mi t iv^Nri* ui JfyMdM 

Fwmmndt. [1?.«Am<a.] 

Tika nukgow gtoniw of itnta ia tlie l^rol and otlur pvta of tiw A^ wa wBcated hy 
Horr Gfimbel's tabloa at pagaa 116 and 10S. 

Oftmbel atataa that PoaMoMa^ nlmtfi [AUeria ai lwf a ] oeeon in Um **BantMDdfttetD " 
OD both aide* of flw Alpa ^. ISS and 181) ; that it peenn in the L attoak— p at of the 
B«TErian Alpa. at fhe ?artnachthal-Engo (p. SIO) ; in the Lower Keopar^^maataBe at the 
Haiterwand, near lout (p. 8S5) ; in the Lower Slidl-kenper at the IbDowing loealjtiaa : — " Wet- 
tenrtanalp bet Oarmiadi ; TTiiiliiiiiinatliil an growen Tklken ; yetmaabadi nnta SeLlngeck ; 
Hoehalpe anter der Alpi^tie ; Qaabid am Danmen im A^ia ** (p. S78). 

V. In treating of the hiitoij of the deporite eontainiiv Xdherim anttu (p^ea 84 et $eq.% 
hj inadrertoiee no mention ia made of the t^iniona e g preaaed bj' U . Jnka ICareoa ai to the 
age of theae beda. In tiie ' Bnllelin de b Soe, 0&>L de la Franoa/ 3a afr.,TaI. -n, VM9, and in 
Ilia ' Gealogisal Hap of the United Staiea' (Boaton^ 18B8), H. Hareon rdtamd fte Cosl- 
fivmation of Biehmond, Virginia, to the Lias or the Kei^er. In hia " ''^■"'"^ csfAianfeif d'one 
earte g&dogiqae dea titala-Uma," ka., 1855 (' BnlL Soe. OfoL Fnnoe,' Se afr.. vol. xii), he 
reftrred this ooal to the Eenper. In hia ' Lettre aor la Jura,' Znridi, Deeemher, 1807, after 
notieing Fn>£ Emmona'a viewa of the age of the Coal-brmatian of Baatem Tiqpaik and of 
North and Booth Carolina (see 'Monograph/ p. 90), he states that he had himself referred it to 
the New Bed Sandstone series, in 1858, and that Von Bach held the same opinion. In his 
' Geologjr of North America,' 4to, Zurich, 1858, he referred the Bed Sandstone of Connecticnt, 
&c., and the Coal-formation of Eastern Vir^nia, &c., to the - Keuper, and, in a note at p. 13, 
gave a histoiy of his opinions on the subject (with remarks on those of the Profs. B<^era) ; 
and here he also quoted 0. Heer's remarks on the TriasBic relationship of some fossil plants 
collected by him in Cheaterfield County, Virginia, and C. Bunbury's reasons for having been 
iuduced, in 1847, to regard tbe Virginian fossil plants as Liassic (some specimens being 
imperfect, and the Basle and Baireuth plaut-beda being at that time classed with the Lias). lu 
his ' Reply to tbe Criticisms of 3. D. Dana,' 1859, M. Marcou, in menUoning the " New Bed in 
North Carolina and Virginia," agaia refers to Prof. Beer's letter on the fossil plants, and explains 
how it passed into ' Silliman's American Journal.' Lastly, in his ' Dyas et Trias/ 1859, he qaotes 
and accepts Prof. Emmons's classification of the strata of the Carolina Coal-formation as Triassic 
and Permian, aud explains at large his opinion that the Permian and Trias ought to be regarded 
a* one great system, belunging rather to the Seconctary or Mesozoic than to the PalEeotoic 
period. 
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rio. 

1. MtUmia w w t nweo i Qji. 14). — A gnnip on ludf IbgitoiM, tiat. nu. CnthMM. 
>■ a » A pair of vBlm, open, ud ■omewhat dupUead ; Atir doml edgM 

approiimatet.thaTidfeiloatin wiinkleai x 4diBm. Caitfaneai. 

3. „ H A aingle Tain (rigbt) i x 4 dtam. GaiUineai. 

4. .. t. Oatline of the tame ndv^ x 6 diain^ Air eompaiiaan vUb otber . 

Etthtria magniflad 6 timia. Oaithneaa. 
ft. » It The •nrhee betwMn two ridgoi, x 100 diani. ProbaU^ ilioTing tba 

eSecte of land-gruu inteiftring with the uatnnl omaaat. 

CaithncM. 
tf. H „ heh Talve, vdl pteaerred, from Kokenhnani, IdTonia : x 6 dian. 

7. a >. Ornamnit of an intenpaoa of the nnn : x 100 diem, 

a AAlfrfa «Mcf4 nr. JKaMyoiia (p. S8).— From aaar CbMterfldd, DobjaUni oadina of Tahw: 

X Sdiam. J 

9. M M ■ A pair of diipLwod Talvca i net nae. Nenr ChcaterSdd. ' 

10. „ „ „ Portion of the ■wfaae I x SOdiam. ChealerSeld. 

11. Bttkenm ttrMm, nr. BnnwrHaim (p. 35). — Bigjit TalTc from Shalj Brow, LuwMhire : x G dinm. 

18. M w H Portion of the anrfaot of the wmo, abowiDg the ntarlM 

amooth ontaide, and the wrinkled interior : x 50 diai^fl 

13. „ „ (, Left Talre t from ffilcaia i x 6 diam. 

14. u >■ II Portion of the ewfroa of the eame t x SO diam. 
1ft. JMbria«fr»afa,nr. TWfMMtf ^. 36).— U^tTahoi Lammerton, BerwickiUre: x 6 diam. 
1^17. !• M Cdlnlar rtraetnra, ranaining In tha ihabj I«mmertaat 

. X 7ft diam. 
18. M M It ' Left "nin of a aborter indiridoali I^mmerton : x 6 diank 

[A etiU rilortrr form is ahown In tlw woodcut «t p. S6.] 
H. LtmtaL iUj f i , itr. WilH amaom iM m m (f. 117).— The iouda view of two ooDJMoed nlreat Ardvid^ 
Hancheiter ; x 6 diam. 

20. M » >• Kgbt nlve, ontude ; Ardwick : x 6 diam. 

21. Leaia Zeidt/i, nr. Salteriana (p. 119). — Outline of left valve ; Fifeibire: v. 6 diam. 

22. E§lkma exigua (p. 37). — Right raWe. (Probably young.) Eargala, Russia : x 6 diam. 

23. „ „ The aame valve: x 20 diam. 

24. „ ,, FonioD of the anrface 1 x 100 diam. 

25. ffffAmn Por^/ocAti (p. 40).— Hollow mould of right valve; Rhone Hill, Tyrone : x 6 diam. 

26. Bttheria tentlla (p. ^11). — lUght valve ; Oschatx, Saxony ; x 6 diem. 

27. „ I, Portion of the surface of the same : x 75 diam. 

28. Etthtria minvta (p. 42). — Right valve, its ridges lost io vrinkles ; Sinsheim : X 6 diam. 

29. .1 >i Left valve of a larger and better preierved spedmen; Sinsheim; x 6diam. 
3U. „ „ Portion of the surface of another specimen, showing the reticulated inter- 
apace between the ridge* : x 75 dinm. 

31, 32. Inoeeramut {Poaidmomya) Suetsii, Oppel (p. 12). — From the bluish shale of the Lower Oolite 

(zone of Amrnonitet forulosua), Kandem, 
Baden ; for comparison with Etthtria 
minula. Fig. 31, portion of a valve, and 
mould of a part of another : x 6 diam. 
Fig. 32, portion of the surface: x 75 
diam. (This shell occurs also in the 
Oxford Clay near PeteTborougli.) 
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Vn, 
I. 
«. 
8. 

4. 
5. 
6. 
1. 



9.. 

10. 



11. 



IS. 
14. 
15. 

16. J 

17. 
18. 
lU. 

20. 
21. 

22. 

23. 

24. 



JBMeriawniuita. 




2y. 

31- 



PIATBH. 

. — Left valve, weD-prawrved j Pendoek, Woneitflnlibe : x 6 diam. 
„ Dranl prufile of the ume : X A diam. 
„ Fution of tlw imfaee ot tlwaama : X SOdias 
„ Ri^t valve ; SomertoD, Scmenetdiin : X 6 diaia. [ 

„ Lm valve ; Shieirlejr^ Wanridubive : X diam. 
„ DchbbI profile <tf tlie aame : X A diam. 

., Poitian of the suriaoe of the nme : X 50 diam. 
„ Potion of tiie anrCBoe of a ipedaien from Ftame, Somenetdure^ 
duming a amaller nticolatirai : X 60 diam. 
minMta, var. Sro^eana (p. 60). — Bight valve ; Linkifield. Elgin : X 6 diam. 
„ „ Portion of the surface of the same : 

X 50 diam. 
„ „ Portion of the surface of another specimen, 

from the same place, showing a more 
linear reticulation : X 50 diam. 
„ „ HJght valve ; Wainlode, Gloncestershire : 

X 6 diam. 
„ „ Dofsal profile of the same : x 6 diam. 

„ n Left vane, from the same place : X 6 diam. 

., n Portion of the siirface of another speci- 

men, from the same place : X ^0 diam. 
Mamgdienai* (p.- 78).— Left vahe; Ifangali, Central India: X 6 diam. 
„ Portion (^ the inrfacc : X 25 diam. 

„ PMtWjn tsi on interspace : X 100 diam. 

„ PorticHi of the surface where tlie ridges are lost 

in overlmiing laminae : 100 diam. 
n Ri^it valve Of a suhquadrate individual : X diam. 

„ n Left valve of a young individual, ovate-oblong: 

X 6 diam. 
,. Right valve of a young individual, subovate : x 6 

diam. 
„ ., Right valve of a young individual, subquadrate 

or suborbicular : X 6 diam. 
Eslkeria Kotahensis (p. SI). — Left valve; Kotah, on the Pranhita, Central India; 
X 6 diam. 
„ „ Portion of surface : 100 diam. 

Eatheria ovata (p. 84). — Right valve of a youngish individual ; Prince Edward. 
near Richmond, Virginia : X 6 diam. 
„ „ A pair of valves (somewhat restored) ; Prince Edward, 

Richmond : X 6 diam. 
,. .. Right valve; Harding's pit, near Richmond, Vii^ia : 

X 6 diam. 
Portion of the surface of the same: X 50 diam. 
Portion of the surface of the same : x 100 diam. 
-38. .. Portions of the surface: X 50 diam. Figs. 31, 32, 33, 

36, and 38, are from Richmond; figs. 34, 35, and 
37 are from Dan River. 
Esf/ieria tene//a {p. 31).— Right valve; Lanarkshire: X 6 diam. (For its orna- 
ment, see PI. V, fig. 7.) 



FLATS m. 



Pis. 
1. 

t. 

«- 



JftfreiMMM (p. 100}.— Bi^^nlre! Idaof Bkye; x diam. 

„ „ Smaller Mpmmea z X tJinni- 

13. „ „ Vcatiaot of the lurfaces, mostly of ciiffercnt 

^fwrnm"* : X 60 diam. 

IS. SMeria waewAiiM (p. 101).— Left tiIto; Soaibaroagh : x S diam. 

14. ,1 .. Doiml pnffle of the lame. 

15. ,. „ Fortion of the niiftoe : x 50 diam. 

16. ff „ Outline of the xig^ valve o! the specimen sbavii 

at flg. 18 : nat. fue. 

17. a ,, Oatlme of a larger ipecimen : nat. size. 

18. SMeria tU^tica, var. tuifModrata (p. 100). — ^Bi^ valve -. Bulverhitbe, Sussex ; 

X diam. 

19. „ „ „ Another specimen (left valve) from 

Enlvethitbe : X 6 diam. 

20 — 22 ,, „ „ Portions of the surface of apecimeas 

from Bulverhitbe : x 50 diam. 

23. „ „ „ Right valve; Tunbndge Wells: 

X 6 diam. 

24. „ ,, „ Portion of the surface -. X 50 diam. 




25—27 „ 



Right valves; East Cliff, Hastings: 
X 6 diam. 

Portions of the surfaces of the same : 
X 50 diam. 
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PLATE IV. 

Fig. 

1. Eatheria eUiptica (p. 103). Right valve; Obernkirclm, Hanover: X 6 diam. 

2. „ ,, Right valve of a smaller individual, subquadrate or ovate- 

oblong : X 6 diam. 
:i. ,, „ Right valve of a suborbicular individual : X 6 diam. 

4, 5. „ „ Portions of the surface of fig. 1 : X 50 diam. 

6. ,, „ Left valve of small individual, ovate-oblong or subquad- 

rate, with distinct ridges : X 6 diam. 

7. „ „ Portion of the surface of the same, taken from near the 

ventral edge : X 100 diam. 

8. Estheria Forbesii (p. 109). — Right valve; Cacheuta, South America: X 6 diam. 

9. „ „ [Within the outline of E. MiddendorfiO] A smaller 

suborbicular specimen : X 6 diam. 

10. „ „ A still smaller individual : X 6 diam. 

11. „ „ Portion of the surface of fig. 8 : X 50 diam. 

12. Estheria Middendorfii (p. 111). — Outline of the left valve ; Tourga, Siberia: nat. size. 

18. „ ,, Outline of the same : X 6 diam. 

14. „ ,, Natural cast» in shale, a portion of the surface : 

X 50 diam. 

15. „ ,, The surface-ornament restored from the cast, 

fig. 14 : X 50 diam. 

16. „ „ Portion of the surface, including parts of two 

interspaces, one of which is partly occupied 
by the real carapace, the other being almost 
all a cast or impression in shale; the 
globular bodies and casts are referable to 
ova : X 50 diam. 

17. 18. „ „ Natimil casts or impressions of portions of the 

carapace; fig. 17 corresponding to such a 
portion as the lower part of fig. 16 : X 50 
diam, 

19. „ „ Portion of the reticulated surface : X 80 diam. 
20 — 22. „ Some of the oviform bodies : X 80 diam. 
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PLATE T. 

1. JEMil«rta ienetta (p. 81). — ^Left nln, mull ■pfldmcn ; Bradford God-fi^ msr 

MuuhMtoT: X dimk 

2. 8. „ „ OOier larger ipeemuna (left ndiic^ ndna) : X 8 &ntt. 
4. „ M « Ftvtion of the anr&oe of cme of Uwh : X 75 diam. 

B. „ „ IdA nlve ; Aatlejr, LancaahiTe : X dqun. 

6. „ M Bight Talve ; Hnrgthal, Sdnranwold : X 6 dianit. 

7. „ M Fvtkai of the aiiTbee; Lanaiialure ■. x 100 diom. ] 

[See FL Y, fig. 7, for the val?c^ X 6 diam.] 

8. Sitima mtauta (^ 42). — "Bi^ Telre ; Simheim, Baden : X 8 diam. [For oom- 

paziioD with FL I, flga. 28 and 29.] 

9. M » (p. 68.)— Leftnlve; SuIibad^B^Bhiii: X Adiam. 
10. Stiieria miMuta, var. SmiieMa (p. 66). — Portion of the lorfoce, showing linear reti- 



; X 50 diam. [Com- | 
paieFL II,figh 9— 11.] 

11. Zeaia Zeidjfi if . lid). — Outline of the two Talvea* open, in jnxti^osition ; Pottsville, 

Femiqrfarania : nat. ain. [After Lea.] 

12. ,. „ 13ie laniet X 6 diam. [After Lea.] 
18, 14. Cantkma (P) Salteriaaa (p. 182) — ^Bradford Coal-pit. near Manchester: 
16. CMdoM (?) Jbteana {p. 128).— Lammerton, BerwuMiiiet X 80 diam. 

16. Sej/rieHa tudanmata (p. 120). — ^Aatky, Lancashire : X 80 diam. 

17. „ „ Portion of the Biixfaoe : X 76 dkm. 

18. Beyriehia Pyrrha (p. 121). — BorakoTs, Russia : X SO diam. 

19. „ „ Portion of the surface: X 75 diam. 

20. 21. Candona Bogerm (p. 124). — Richmond, Virginia ; and Deep River, North 

Carolina : X 30 diam. [For the punctated 
Candona Emmonsii, see woodcut, fig. 12, p. 126.] 

22. „ „ Cast, iL shale ; Culpepper County, Virginia : X 30 diam. 

23, 24. Candona ^obosa (p. 126). — Linksfield, Elgin. Two left-hand valves, showing 

muscle-spot : X 30 diam. 
2S. Candona Koiahensia (p. 127). — Left valve; Kotah, on the Pranbita, Centrallndia : 

X 30 diam. 
26 — 28. Cj/pridea ValdensU i;^.\^l). — OnerightandtwoIeftvaIves,of8omewhatvariable 
outline ; Obemkirchn, Hanover : X 30 diam. 

29. „ „ Portion of the surface of one of these valves : 

X 75 diam. 

30. Cypridea Valdenm ^). — Probably a young individual ; Obernkirchn: X 30 diam. 
31 — 34. Ci/pridea oblmga (?) (p. 128). Probably varieties or modified valves (fig. 33 is 

most like the type) ; Obernkirchn, Hanover : 
X 30 diam. 



[RiLEONTOCWAPH. SOC._ raSlV/Z, E8THKiilA:'\ 




a 3 






21 22 

i 1 i. 





^ 



2e 

9 

tl d i a 3. (), 






I 




yOSSlI, J-STHKHHi, OTIUU/H. te. 



THE 



PALilONTOGMPIICAL SOCIETY. 



INSTITUTED MDCCCXLVII. 



LONDON: 



MDCCCLXII. 



A MONOGRAPH 



OF THE 



FOSSIL 



MALACOSTRACOUS CRUSTACEA 



OF 



GEE AT BKITAIN. 



BY 



PROCESSOR BELL, E.R.8., E.G.S., etc., 

LATE PKESIDBNT OF THE LINNEAK SOCIETY. 



PART II. 
CRUSTACEA OF THE GAULT AND GREENSAND. 



LONDON: 

PRINTED FOR THE PALSONTOGRAPHICAL SOCIETY. 

1862. 




ADUID. IBlKTBIt, BlUTHOUKIW CHUB. 



PREFACE. 



Tbe Crustacea of the strata below the Chalk, which form the subject of the present 
portion of this work, present several remarkable peculiarities in their forms and affinities. 
One of the most interesting of these is the existence of analogous or, so to speak, 
representative species in these beds and in the London Clay, on the Crustacea of 
which I have already treated. In some cases this representation is shown in their 
specific distinction, with the most perfect generic identity, as in the case of Hoploparia^ 
of which we have already seen two very distinct species in the later formation, and we 
have now described no fewer than six species in the earlier deposits. In no instance do 
any of these locally separated individuals belong respectively to the same species ; in every 
one the specific distinctness is unambiguous, but the generic relation to each other is no 
less so. Another case, of nearly similar import, occurs in the anomurous family Dromiadae ; 
the Homolopm of the Greensand being represented in the London Clay, by two species of 
Dromilites, a very nearly allied form. 

These examples are extremely interesting when associated with the fact that, as far as 
our present information extends, there is no form in the whole immense bed of the Chalk 
proper, which at all approximates those which are respectively found in the beds which it 
separates by such an incalculable epoch and such an enormous space. 

Such facts as these are extremely suggestive, as bearing upon important questions 
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wbtch liave recently occupied anew the attention of naturalists, nnd they deserve to be 
veO considered and compared with analogous example!*, which doubtless present themselves 
in otfaer formations nnd in other groups of orgnniiied beings. 

The investigntion of any fossil species is oftcTi met by a difficulty which demands some 
consideration, as showing iiow necessary it is that the inexperienced paleontologist should 
not be prejudiced by the striking discrepancy which is often found in the appearance 
of different specimens of the same species, from different localities. As the animals are 
oniinarily found in a very imperfect and often in a fragmentary condition, this caution 
becomes the more important ; and in no group of animals is the difficulty greater than 
in the Crustacea, the specific, and even the generic characters of which arc often so subtle 
or so minute, as to require the closest observation of a practised eye to appreciate them. 
The mineral character of the bed in which the specimens are found is so strongly 
impressed U{K)n them, that a limb from one locality, an abdomen from another, and a 
carapace from a third, can scarcely be recognised by one unaccustomed to the work as 
even po8siI)ly belonging to an identical species. This is strikingly shown in Hoploparia 
Hcafjra, whicli is found under extremely various aspects in the Gault, the Greensand of the 
iieiglihourhood of Cambridge, and that of Wiltshire. 

In tlic present part I have the opportunity of describing a third species of the 
oxyrliyiichous form, of which group, as before observed, not one was known in a fossU 
■tate when Frofesaor Mibie Edwards published his great work on the Crustacea. The 
fimt ever ascertained was the MUkracia libinioides of the former part of this work; Mr. 
Charles Gould afterwards described a second, Milhracilea vecienais, found in the lower 
(jireensand of the Isle of Wight ; and the third. Trackynotus aulcatm, a very remarkable 
form from the upper Greensand of Wiltshire, is now for the first time described.' 

In the various collections uf the Crustacea of the Gault and Greensand, to which I 
have enjoyed the freest access, there is one circumstance which is extremely tantalising. 
This is the occurrence of numerous specimens of the limbs of these animals, often in a 
very perfect state, but found in situations so totally separated from any other important 
part that it is impossible to appropriate them to any hitherto known species, or to describe 
them with any certainty as belonging to any doteriuiiiate genus. This is particularly the 
fact in Mr. Carter's fine collection of Cambridge Greensand Crustacea and in that of Mr. 

' Piige '_', pi. i, fig. 2. 
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Cunnington from Wiltshire. It is earnestly to be desired that these gentlemen, and all 
others who, with similar ardour and success, investigate the Crustacean remains of their 
respective localities, will endeavour to remedy as far as possible this lamentable deficiency, 
and I tinist that I may thus be enabled, in a supplement to the third and concluding part 
of this work, to give a satisfactory description of various species, to which belong numerous 
beautiful specimens of limbs, which I have been obliged, most reluctantly, to return to 
their kind owners undescribed and unemployed. 

I cannot close these few remarks without again offering my cordial acknowledgments 
to my friends who have most liberally aided me in this portion of my work, and especially 
to the two gentlemen above named, to Dr. Bowerbank, to the Messrs. Woodward, of the 
British Museum, to Mr. Norman, of Ventnor, to the Council of the York Museum, and 
to Mr. Dallas, the curator of that collection, who have, without reserve, placed their 
invaluable collections at my disposal, and thus contributed to the completion, or rather 
to the very existence of a work which, but for their kind assistance, could never have 
seen the light. 



Ths Wakes, Selborne ; 
March 3, 1862. 




page vii, line 6, for " Cyclocoryster." rtad " Cyelocorj»teB." 
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Eiplana^on of Plate TI, add—" 11. Slnle nbdomeo of the aaroe." 
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PART II. — Op those found in thk Greensand and Gault. 



0\iiiY.vi—BRACHYURA. 

Family— MklKDM. 

Genus — Mithracitks, Gould. 

Char. Gen. Testa suborbicularis, antice aeque arcuata, vix longior quam latior, regioni- 
bu8 distinctis ; rostro seque longo ac late, antice obtus6 triangulari ; orbita transversim 
suboblongse ; oculorum pedunctda ad latera rostri inserta. 



MiTflRACiTES VECTENsis, Gould. Plate I, figs. 2, 8. 

Descr. The carapace is suborbicular, of nearly equal length and breadth, including the 
rostrum ; the anterior portion almost evenly arcuate, the latero-posterior margin somewhat 
bulging; the rostrum very distinct, projecting, of equal length and breadth, grooved in the 
middle, terminating in an obtuse triangle, with the anterior edge a little raised ; the regions 
mostly distinct, and somewhat tumid, the nuchal and hepatico- branchial sulci rather deep ; 
the whole surface minutely tuberculated, and having large, distinct tubercles on the different 
lobes of each region ; of these there are about five on the median line and seven on each 
side, viz., one on each epigastric lobe immediately behind the rostrum, one on the meso- 
gastric, one on the hepatic region, and four on the branchial. 

Length and breadth of the carapace, 0-6 inch. 

1 
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Obs. The above dcscriptioD is taken from two specunens, existing respectively iii the 
British Miiscum and in Dr. Bowcrbank's collection, in eacli of which the carapace alone 
remains. Tlie difficulty whicb n(;cessarily exists in obtaining good generic characters 
from such slight data ia but too well known and too often felt by every palieontologist : 
and it is especially the case in the class of Crustacea, where the generic characters ore 
ordinarily derived from parts which arc most easily destroyed, and which, even when 
existing in a perfect condition, require the most acute discriminatioa to detect their 
essential structure and determine their physiological bearing and importance. 

This speciea was first described by my friend, Mr. Charles Gould, in the ' Quarterly Journal 
of the Geological Society,' published in May, 1859, where he has the following observa- 
tions : — " I regard the Crustacea, which I am about to describe, with peculiar interest, on 
account- of its belonging to the group of the Brachyura, which comprehends the highest 
forms of the class, and of which hitherto but one species {Mitliraria libitiioidea. Bell*) has 
been described as occurring in the fossil state in Great Britain.'' 

All the BpecimcDs hitherto known are from the lower Grecnsand in the Isle of 
Wight. 



Genui — TRAfmNOTWB, BeU. 



[er than ^ 



Species imica. Trachtnotus sdlcatus. Plate I, fig. 1. 

Deacr. Carapace convex, snbrhomboidal, with rounded angles, rather broader i 
long, the transverse diameter widest immediately behind the mesobranchial lobes ; the 
portion anterior to the nuchal furrow occupying scarcely one third of the entire area: 
the surface is covered with small tubercles, which, for the most part, are iir^olatiy 
arranged in rows upon transverse ridges, which are separated by strongly marked fonows ; 
the nuchal furrow in its course across the carapace bends a little backwards, forming a 
very obtuse angle ; a second furrow, parallel with it, extends entirely across the carapace, 
and a third, crossing the mesobranchial lobe, terminates by passing forwards into the one 
anterior to it, at some distance from the median line. The metagastric lobe forms a 
regular rhomb, its anterior process is linear and extends to the front ; the latero-anterior 
mat^n is rounded and without teeth or other armature, the latero-posterior margin is 
hollowed, and the posterior has a narrow, slightly raised, border. 

Length of carapace, 0*5 inch; breadth, 0'6 inch. 

Prom the upper Greensand of Wiltshire. 

Obs. Of this singular species I have seen but two specimens, one in the British 

* 'Monogr. Foss. Maine. Crutt. Gr. Brit.,' Part 1, "Cru8lncc« of tlie London CIhv." 18.i8, p. 9, pl.v, 
figs. 10—12- 
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Museum and the other in Mr. Cunnington's collection. The absence of all the parts upon 
which generic distinctions depend has necessitated my confining myself to a description of 
the carapace. Its nearest affinity to any recent form appears to be to the genus Mithrax^ 
and particularly to that division of the genus which is represented by Mithrax denticulatus 
and Mithrax ^ctdptus^ both of which in form and general aspect it considerably resembles. 
Its principal interest consists in its being another of the few examples of the occuiTence of 
a Maian form in a fossil state, the first, Mifhracia libinioides, having been recorded in the 
first part of this work. 



2^fl;;/i7y— CANCERID^. 
Genus — Xanthosia, Bell. 

Char. Gen. Testa multo latior quam longior^ fronte lato, undulato, emarginato ; margine 
latero-anteriore quadridentato seu quadrilobato. Orbita distantes^ magnse, rotundo-ovatae, 
supra atque infra obscure bifissae. 



Xanthosia Gibbosa, mihi. Plate I, figs. 4 — 6. 

Margine latero-antenore dentibus quatuor triangularibus. 

Descr. Carapace nearly twice as broad as it is long, considerably convex, the anterior 
part granulated, the posterior punctate ; front broad, waved, emarginate, depressed in the 
centre ; latero-anterior margin with four triangular teeth ; the anterior regions elevated, 
particularly the proto- and meso-gastric lobes ; the nuchal furrow nearly transverse. Orbits 
distant, large, of a rounded oval form, without teeth or other armature, the margin slightly 
raised, and both above and beneath with two very small, indistinct fissures. 

Length of carapace, 07 inch ; breadth, 1*2 inch. 

Three specimens are in Mr. Cunnington's collection, from the upper Greensand of 
Wiltshire. 

Obs. In its general aspect this species so much resembles many of the genus Xantho, and 
especially that section of it which is represented by Xantho florida of our coasts, that at first 
sight I thought it might be considered as belonging to that genus. Notwithstanding, how- 
ever, the absence, in all the specimens observed, of most of the parts on which generic cha- 
racters depend, the greater breadth of the carapace in proportion to its lengthy the greater 
distance of the orbits from each other, their larger size and more simple structure, the greater 
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breadth of the front, iind the more even transverse direction of the nuchal furrow, indicate 
a difference between the two forms which I coiisidi-r sndicient to warrant a distinct generic 
place. 

The resemblance is still so striking in the general form of the carapace, the existence 
of four triangular teeth on the latero-anterior margin, and the waved otitline of the front, 
that I have thought it desirable to express the similarity in the name applied to it. The 
genus A'<7m//o itself, as it was left by Prof. Milne Edwards, requires a complete revision, 
and ought probably to be considered as comprising three or four genera, an arrange- 
ment which that distinguished natiu-alist suggests by the sections which lie has himself 
indicated. 



Xantoosia (JRANUI.OSA, sp., M'Coy. Plate I, fig. 18. 
Margine latcro-anteriore lobis tjuatuor obtusis. 

Recssia uranulosa, M'Coy. 

Witli some hesitation I have referred the species indicated, but neither figured nor 
described, by Prof M'Coy, under the name of Remsiti f/ranulom, to the present genus, 
instead of that to which the author had assigned it. The specimens which I have had an 
opportunity of observing are scarcely sufficient to supply rae with any satisfactory 
characters, but such as exist lead me to consider the species as more nearly allied to 
Xanlkofia than to Reuma of M'Coy. The general form of the carapace is very similar 
to that of the foregoing species, but the latero-anterior nun-gin, instead of having four 
rather acute teeth, has that number of obsolete lobes; this margin also extends somewhat 
further back than in the former. The regions are very well marked, and are even more 
gibbons than in X. gibhom. The carapace is evenly covered with minute and r^;ular 
granulations. 

Length of the carapace, 07 inch; breadth, 1-2 inch. 

It has hitherto been found only in the upper Greensand of Cambridge, where it is 
very rare. The specimen figured, and from which the above imperfect description is 
taken, is in Mr. Carter's collection. 



Gmm — Etyus, Mantefl. 

Char. Gen. Testa transversim elliptica, bis feri^ latior quam longior, tuberculata, 
snlco nuchali transverse fere recto in medio divisa. Orbitce oblongaf, approxiraatje, suprii 
tuberculis tribus subtiis excavatis armatse. Pedes longi, gracilis. 
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Species unica. Etyus Martini, ManfelL Plate I, figs. 7 — 12. 

Etyus Martini, MantelL Med. of Great., p. 322, fig. 1. Geol. S.E. of Engl., p. 169, 

fig. 1. Morris, Cat., p. 58. 
Reussia granosa, M'Coy. Ann. Nat. Hist., 1854. Contr. to Brit. Pal., p. 271, 

fig. 4. 

Deacr. Carapace twice as broad as it is long, nearly plane from side to side, mode- 
rately convex from front to back ; the anterior margin forming a perfect segment of a 
circle^ and armed with three or four tubercles ; the latero-posterior margin somewhat 
hollowed ; the anterior portion of the cara[)ace, including the gastric and hepatic regions 
and the metabranchial lobes, covered with small, sharp tubercles and granules of different 
sizes ; the posterior portion simply granulated ; a larger distinct tubercle exists on each 
mesogastric and one on each mesobranchial lobe. The nuchal furrow is almost 
directly transverse, dividing the carapace into two nearly equal portions. The proto-, epi-, 
and meso-gastric lobes are confused, and but slightly separated from the hepatic ; meta- 
gastric lobe triangular, the anterior process extending forwards to the front ; the urogastric 
rather large, without any tubercle, and but slightly distinguished from the cardiac region. 
The epibranchial lobe very distinct, gibbous, strongly tuberculated ; the mesobranchial 
somewhat pear-shaped, with a single, strong tubercle on the anterior part ; the meta- 
branchial without tubercles ; the branchial sulci distinct. Orbits transverse, oval, open to 
the antennary fossae, and separated only by a thin septum, where the front descends to 
meet the narrow, triangular epistome ; the upper margin of the orbits has three tubercles, 
which are excavated underneath in a very peculiar manner. Fragments of several of the 
legs remain in one specimen in my possession, which show that they were long, slender, 
and smooth. 

Length of carapace, 0*4 inch ; breadth, 8 inch. 

Pound plentifully in the Gault, at Folkestone, in Kent ; at Ringmer, in Sussex ; and 
rarely in the upper Greensand at Cambridge. Specimens exist in the British Museum, 
in those of the Geological Survey and Cambridge, and in Dr. Bowerbank*s, my own, and 
other collections. 

Obs. The aflSnities of this species cannot be very satisfactorily determined by the 
characters which are available in the imperfect specimens which have hitherto been 
observed. There is, however, no ground whatever for considering it as an anomurous 
form, as suggested, with a query, by Prof. Morris, in his * Catalogue/ It is undoubtedly 
strictly brachyurous, and probably belongs to the great group of Canceridae, according to 
the classification of our great carcinologist,* but its nearer afl^ities require an exami- 
nation of many organs which do not exist in any known specimens to be accurately 
determined. 

* Edw., 'Nat. HiBt. Crust.,' toI. i. 
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The history of the name which hns been given to this genus U somewhat curious. Ob 
obtaining specimens oi' scvenil ajicciesof Criifitaccii fruiu the Gault, Mantcll applied to Dr. 
Leach, as the highest authority on tlie subject, for information respecting their afHnitiea. 
In the present case the naturalist, misled by a xupcrtjeial resemblance, gave his inquirer 
the name of Jilisus, a well-kiiown recent genus ; and as caligraphy was not one of my 
distinguished friend's (|uahtications, Mantcll doubtless read the woni £(yuM, published it as 
on Leach's authority in two, at least, of his works, and E/^un it became. I hesitated 
whether it was desirable to perpetuate a name which was only not erroneous because it 
was a blunder, but on consideration it appeared that it would be inconvenient to cliaage 
a generic term which had become sanctioned by long use and frequent repetition. 

This amusing mistake in nomenclature is, however, not the most important error 
which has occurred in relation to this species. On examining the collection of Gault 
and Greensand Crustacea at the A[useura of Practical Geology, I was stnick with the 
number of specimens which were marked Jieimvia ffinntma of M'Coy, the whole of which, 
including some from Cambridge, I found were specimens, more or less worn, of Efyut 
Martini. This circumstance led me to investigate more closely the description given by 
that author of the genus lleusxia and of the species ffranosa, and I soon became perfectly 
satisfied that this genus has been founded upon a few worn specimeaa of the present 
species, and must, therefore, be reduced to a mere synonym. If it were wished to 
select an example of the extreme dissimilarity between different representations of tha 
same subject, which so often occasions trouble and mistake to naturalists, and not un- 
frequently leads to glaring errors, it would be scarcely possible to select one more 
striking than is afforded by a comparison of the wretched woodcut in Mantell's 'Medals' 
of m^us Mfirlini, with the engraving of M'Coy's licmsia <p-anosa in his ' Contributions 
to Palajontology.' Nothing short of a critical examination of the specimens themselves 
could lead any one to suppose their identity. 

There is in Mr. Carter's coUectioD a fragment of a carapace which differs in some 
respects from the normal form of E. Martini. The latero-anterior margin has four lobes, 
which are not furnished with the sharp tubercles which are usually observed on this part. 
There are, however, similar tubercles on the anterior portion of the carapace, the dtatri- 
bution of which differs somewhat from Uieir ordinary arrangement. 

I give a figure of the specimen in "Plate T, fig. 12. 



Genus — DiAVLAx, Sell. 
Species unica. Diaciax Cabteeiana, miAi. Plate I, figs. 14 — 16. 

Ifeacr. Carapace very minutely and uniformly granulated, somewhat broader than it 
is long, its greatest breadth immediately in front of the nuchal furrow ; very convex from 
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before backwards, very slightly so from side to side ; the regions very indistinctly marked, 
the protogastric lobes with a small, almost obsolete tubercle, the posterior median portion 
of the gastric and the cardiac region slightly raised. There are two parallel, shallow 
furrows extending nearly straight across the carapace ; the boundary line of the anterior 
one, the nuchal furrrow, forming a distinctly marked edge ; the posterior furrow is in 
some specimens almost obsolete. At the lateral margins the sides of the carapace form a 
sharp angle with the upper surface ; there is a small tubercle on the lateral margin 
immediately in front of the nuchal furrow, and a rather larger one behind it ; the latero- 
anterior margin is somewhat curved, the latero-posterior nearly straight. The front is 
simple, somewhat incurved, depressed in the centre ; the orbits oval, transverse, distant, 
being separated by a wide antennary fossa, which is open to the orbit. The upper margin 
of the orbit is entire ; in the lower margin is a rather broad groove. The epistome is 
pentagonal, and the angles are much produced. The claw, of which only a fragment has 
been found, is extremely large in proportion, is robust and quite smooth ; the hand round 
and gibbous, and as broad as it is long ; the moveable finger carinated above. Of the 
ambulatory legs nothing remains but the basal portions, and from these it appears that 
the last pair are placed on a much higher level than the others. There are no remains in 
any of the specimens I have seen of footjaws, antennae, or abdomen. 

Length of carapace, 09 inch; breadth, 0*7 inch. 

Found in the upper Greensand of Cambridge, from which there are specimens in Mr. 
Carter's coUection and in my own. 

Obs. The extremely imperfect state of all the specimens hitherto found of this species 
has deterred me from attempting to offer any formal generic character, and the same 
circumstance renders it very doubtful to what group of recent Crustacea it is most nearly 
allied. Mr. Carter has suggested to me its probable affinity to the 'J^helphusadae, and, 
certainly, the general form of the carapace, the wide oval orbit, and the robust claw, 
would seem to sanction this opinion ; but in the absence of all those organs by which the 
essential relations of a group are indicated, I can scarcely admit into a family, oi which 
all the known species inhabit the banks of rivers in the interior of the countries where 
they are found, a species so entirely confined to a bed of strictly marine origin. I have, 
therefore, assigned to it a provisional place amongst the Canceridse, without attempting, 
with our limited means of forming a judgment, to decide upon its more intimate relations. 
It is one of the rarest forms in the prolific bed of the Cambridge upper Greensand, there 
being but few specimens even in Mr. Carter's fine collection of fossil Crustaceans from 
this locality. I have dedicated it to that gentleman, to whom I am indebted for first 
bringing it to my notice, and for the loan of the specimens from which my description 
and figures are derived. 
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GcMu — Cyphonotub, Carter, MS. 

Ciar. Gen. Testa subglobosa, latior quam longior, /route triangulari, depresso, 
incurvo, regionibiis indistinctis, sulco nucliali triangular!, raargine latero-posteriore oblique 
truncato. Orbits oblongse, obliquae, supra integra;. 

Species unica. Cyphonotub iNCERtra, mihi. Plate I, figs. 17 — 19. 

DescT. Carapace subglobose, the anterior margin forming nearly a semicircle, the 
surface very even, covered with small granulations of various sizes ; the regions undefined ; 
front triangular, bent downwards, and somewhat incurved at the apex ; latero-anterior 
margin with an acute edge, and with four or five slight indentations ; latero-posterior 
margin obliquely truncated and tuberculated ; nuchal furrow forming an obtuse-angled 
triangle; a second, inconspicuous furrow extends transversely across the branchial regions 
and between the gastric and cai'diac, tending slightly forwards, so as nearly to meet the 
nuchal fuiTow on the median line. Orbits oblong, oblique, open to the antennary fossae, 
each partially divided by a very slight ridge, both on the margin and on the inner surface, 
answering to the depression at the point where the eye joins its peduncle, when laid at 
rest within the orbit. The upper margin of the orbit entire. 

Length of carapace, 1*3 inch; breadth, I'O inch. 

In Mr. Cunnington's collection, from the upper Greensand of South Wiltshire, and 
in Mr. Carter's, from that of Cambridge. 

Obs. The peculiarities of this species, aad the imperfect coDdition of the few 
specimens hitherto fotuid, are such as preclude any very certun appreciation of its 
affinities. The general j^nma/octV aspect of the carapace would lead to the impression 
that it belongs to the great group of the Canceridse, and probably to that section of it of 
which the genus Carpilius is the tpye; but on a closer inspection the oblong form of the 
orbits, with their partial division and oblique direction, the strongly depressed, incurved, 
and triangular front, and some other characters, appear to forbid this view, and I am coni' 
pelled to leave the question without any suggestion as to its true solution. 

A tolerably perfect carapace exists in Mr. Cunnington's collection from the upper 
Greensand of the neighbourhood of Homingsham, in South Wiltshire, and several frag- 
ments from the Cambridge bed are in the possession of Mr. Carter. I have adopted the 
generic name assigned to it by the latter gentleman in his MS. 



PLAGIOPHTHALMUS. 



Family— VIN^OTHERIDM. 
Genus — Plagiopiithalmus, Bell. 

Char. Gen. Testa oviformis, valde convexa, loevis, raargine omnino integerrimo. 
Orbitce minimae, elongatae, obliquae, intra testae marginem positae. 

Species unica. Plagiophthalmus oviformis, mihi. Plate II, figs. 1 — 3. 

Descr. Carapace evenly egg-shaped, very convex, the height from the plane of the 
lateral margin being equal to nearly half of the length ; the front slightly produced and 
bent downwards ; the surface smooth ; the nuchal furrow shallow, and a second furrow, 
nearly parallel with the former, extending across the carapace between the meso- and 
meta-branchial lobes and across the cardiac region ; a small, bifurcate, impressed line 
passing backwards from the front for a short distance on the carapace. Orbits very 
small, elongate oval, placed obHquely within the margin, and appearing as if pierced in 
the substance of the carapace. In the two specimens observed there is nothing remaining 
but the carapace, which is tolerably complete in each. 

Length of carapace, 0*6 inch; breadth, 05 inch. 

There are two specimens from the upper Greensand of Wiltshire in the collection 
of Mr. Cunnington, and three in the British Museum from the same locality. 

This is certainly one of the most interesting fossil species I have yet met with. Its 
form is very remarkable, being as nearly as possible that of half an egg, a figure which at 
once recalls that of Bemipes, a resemblance, however, which is not borne out by any im- 
portant characters. It is very unlike the figure of any species with which its essential 
characters would appear to associate it; but the uniformity and smoothness of the 
carapace, the slight indications which exist of regional distinctions, and, above all, the 
form, situation, and direction of the orbits, appear to me to indicate a near approach to 
certain forms of the Piunotheridae. The genera to which I consider it as most nearly 
allied are Xenophthalmm of White and my genus Amorphopus. In the last-named form 
the orbits are placed within the frontal margin of the carapace, but open forwards where 
the sides slightly approach each other anteriorly ; in Xenophthalmua the orbits are ex- 
tremely small, placed far within the margin, and the sides of the orbit completely close in 
front, so as to have given to the original describer of the genus, the idea that the orbits 
were actually pierced through the carapace. In the present equally remarkable form the 
orbits Bipi^ear prima facie to be absolutely excavated in the substance of the carapace. 
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Gema — Hemioon, Bell. 

Char. Ge». Testa ovalis, elevata, lateribus declivibus, antice producta, Iruncata. 
Orbxta parvae, cylindricte, antrorsum aperta. Oris apertura angiiste ovala. 

Species niiica. Hemioun Cdmnikotonii, wiki. Plate II, figs. 4 — 7. 

Defer. The carapace is of an elongate oval fonn, somewhat produced untcriorlv, the 
front truncated, the sides sloping, verv convex from side to aide, nearly straight from 
before backwards ; the surfaai very flmooth. extremely minutely granulated, the regions 
very slightly indicated J the lateral murgiii forming a continiioiis and even curve. The 
orbits are placed on the outer side of the fronti-orbital opening, and are nearly cvlindrical ; 
and the eyes must have had a forward direction, as in the rest of the family. The oral 
aperture is very narrow, ovate, elongate, narrowing forwards, and open to the antennary 
fossa, without any intervening epistonie. The Pterygostomian process obliquely sulcatcd. 
From the size of the basal joints of the legs which remain in a small specimen in my 
possession, it appears that the limbs must be somewhat robust. The abdomen in the 
male is narrow, linear, and the only segments which remain, the first four, are all separate. 

Length of the carapace, 0*6 inch ; breadth, 04 inch. 

Two specimens exist iu Mr. Ciinnington's collections from the upper Greensand of 
Wiltshire, a very small one in that of Mr. Carter, of Cambridge, and one in ray own ; 
both these are from the upper Greensand of Cambridge. 

Oht. The peculiar interest which attaches to the present species consists in its being 
the only example c^ a fossil Leucosian hitherto discovered in this country, if we except 
E6alta Biyeri, a not uncommon living species inhabiting our coasts, of which Mr. Sesrles 
Wood found some remains in the Coralline Crag. Two species, belonging undoubtedly 
to the family Leucosiadse, are described by Desmarest.* Of the first of these, Leuama 
cranium, the authw says, " Le mode de conservation de cette fossile est le mSme que celui 
que presentent les especes qui viennent des Indes orientales." This is the only indication 
given of its locality. Of the second species, £. subrhomboidalis, no locality is mentioned. 
There is a third species, described by the same author under the name Leucosia PrevoaHana, 
which does not appear to belong to this family. 

The form of the carapace is very peculiar, and differs from that of the Leucosiadte 
in general in its proportions, being almost twice as long as it is broad, a proportion 

• ' Hist. Nut. des Crust. Fosa.,' p. 112 et aeq., pi. ix. figs. 10 — 13. 
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belonging only to one known recent species, Myra elegana ;* it is also, with the exception 
of the slightly projecting frontal and orbital regions, nearly of the form of half an egg, 
suggesting the generic name which I have given to it. The essential characters are, how- 
ever, suflScient to establish its true aflBnities. The uninterrupted smoothness of the surface, 
the slight projection and truncation of the frontal portion, the small size, position and 
direction of the orbits, and the form of the oral aperture, all concur in supporting this 
view of its affinities. 

I have named the species after Mr. Cunnington, of Devizes, whose papers on the 
geology of Wiltshire are well known, and. to whose kindness I am indebted for the loan of 
the whole of his interesting collection of Crustacea from the upper Greensand of that county. 



Sub-Order— OXYSTOMATA. 
Family— Q,Qi?sX^lXQM. 

Genm — PALiEocoRTSTES, Edwards^ Bell. 

Char, Gen, Testa longior quam latior, depressa, postice gradatim angustior, margine 
latero-anteriore dentato, rostro brevi. Orbita latoe, ovales, mediocres, supra bifissae. 
Pedipalpi externi caute exteriore lineari, apicem versus angustato ; caulis interioris arti- 
culo secundo lineari, tertio bis longiore quam latiore. Pedes antici aequales ; posteriores 
reliquis multo minores. Abdomen in utroque sexu segmentis omnibus separatis, quinque 
prioribus brevibus, sexto quadrato, septimo semiovali. 

The carapace in all the species of this genus at present known is strikingly similar to 
that of the recent species Corystes Cassivelaunus, so common on most of our shores. It 
is considerably longer than it is broad ; the front has a small rostrum ; the orbits are of 
moderate size, and have two fissures in the upper margin. The oral opening is rather 
narrow, and extends forwards to near the point of the rostrum, where it terminates in an 
acute angle, and the epistome is extremely small. The external footjaws are narrow, both 
the stalks linear, and the external one pointed and slightly curved at the apex. The third 
joint of the internal stalk is inserted at the middle of the truncated extremity of the 
second, and is twice as long as it is broad. The legs are more or less robust, excepting 
the last pair, which are very much smaller than the preceding ones, and placed con- 
siderably above their level. The abdomen has parallel sides, the first five segments are 
short, the sixth quadrate, and the seventh semioval, approaching triangular. There are no 
intercalary pieces at the angles of the junction of the sixth and seventh segments. 

This genus, to which, from an erroneous notion of the structure of the posterior pair of 

* Bell, "Monogr. of the Leucosiadse," ' Lin. Trans./ xxi, p. 297, t. xzxii, fig. 4. 
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legi, Prolouor M'Coy gave the name of Nohpocory»(e** was long involved in considcnAlr 
confaiion, ariiing pruicipalljr from the total igDorence of the structure of this clam of 
aniniuU on the part of tbe discnvcrcr of tvo of the spedcs of which it is ctnoposed. In 
the ' lUuslratioDa of the Geologv of Sija.ses,'t and eubsequently id the ' Geoiogr of the 
South-Kut of EDglaod,'} the late Dr. Mantel! announced, and in the ' Jiedals of Creation '^ 
imperfectly described, a few Crustaceans occurring respectively in the Gault of Kent and 
Sussex and the upper Grecnsand of Lyme Regis and Cambriclge. Iii the fir^t instance 
he subuiitled the specimens to Dr. Leach, who stated th«r real or supposed affinity to 
existing genera. His very hrief ob«orvations were accompanied in each case by a single 
phrase on the part of the author of the works above cited, which afforded not the slightest 
indication as to the true characUx of the 5])ecie^, the few details given being either nuga> 
tor)' or abiiurd ; j| whilst the figures in (he two earliest of the works mentioned are scarcely 
recognisable as representations of the creatures to which they refer. The true relation of 
Mantell's two Hpecica of Corystidw was, however, at once seized upon by Leach, who 
considered one of them oa "intimately related to the typical genus Corystes," and the 
other as " allieti to a new Indian genus of the same family." I shall presently show how 
correct was this general conclusion. 

Taking up the subject at this point, Professor M'Coy gave a full and correct descrip- 
tion of Corynlns Stokciiii of Muntelt under the name of Nofopocofyntet Mantelli. For 
what reason he changed the specific name docs nut appear, as Mantell's name was pub- 
lished four year« before M'Coy's, and the latter suggests that they might be identical. 
The second species is not even alluded to in M'Coy's paper, and be erroneously considers 
as a species of this genus the Ori/thia Bechei of Deslongcbanips, which is designated by 
Leach as " a new genus allied to Areania," and named by Mantell Areanin Bucklandii.^x 
There are no grounds for considering it as generically allied to M'Coy's Notopocoiysles, 
and its relation to Areania is obviously still more remote. 

In the present work I have the opportunity of describing a third and very beautiful 
species of the genus now under consideration, P. Normani, from the Chalk Marl at 
Ventnor, in the Isle of Wight. 

In the year 1854 Mr. M'Coy published in the ' Annals of Natural History' a descrip- 
tion, with figures, of a very interesting Crustacean, which he referred to the same genus, 
under the name of Notopocorystes Carteri, but this I have found it necessary to consider as 
a new generic form, under the name Eucoryates. 

* "Brjm., iiSroi dortum, itovt pet, and Coryctcs." M'Coy, 'Ann. Nat. Hist.,' 18 19, p. 169. 

t T. xxiix, figs. 9, 10, 15, IG. 

J P. 109, fig. 2. 

5 P. 632, figs. 2, 3, 

II For iiisisnce, as on« distinctivL' specific mark of n Decapod species, it is stated that " tliere are three 
»r fiiur legs on each side 1" 

Ij ' MedaiR of Crenlion,' p. 534. ' Geol, S.E. of Eng.,' p. 169, fig. 3. It i 
of the present work. 
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The genus, then, as far as regards this country, consists of three species, and the struc- 
tures which I have found common to them all, and which have been cognizable in the 
numerous specimens which I have examined, have enabled me to construct the above 
generic character.* 

I have a few observations to make with reference to the true relations of the genus, 
which, as I have befoife stated, appear to me to have been misunderstood. 

Professor M'Coy — after stating that " in the general form of the carapace, of the rostrum, 
in the completeness and form of the orbits, with the two fissures in their upper edge, it 
so exactly resembles Corystes as to have even deceived Dr. Leach, the first crustaceologist 
of his day^^ — with the greatest confidence refers the genus to the order Anomura, on the 
single ground of the abruptly smaller size of the last pair of legs, and their being placed 
on a higher level than the others ; whilst he acknowledges that he had not had an oppor- 
tunity of ascertaining whether there are any supplementary pieces between the sixth and 
seventh segments of the abdomen, which is by far the more important character. In fact, 
the small size of the hinder pair of legs, and their elevated position, is a peculiarity which 
occurs in many other forms of undoubted Brachyura. In the whole family of the Dorip- 
pidae, for example, it is as strongly marked as in any of the Anomura ; and in the typical 
recent species of the present family, Corr/stes Cassivelaunus, this pair of legs is on nearly 
as high a level, with relation to the preceding ones, as in either of the fossil species. A 
specimen in the collection of Dr. Bowerbank, in which several joints of the posterior pair 
of legs exist, shows distinctly that they are not turned over the back at all. Wliilst, there- 
fore, I am thus enabled to place the genus in its true relation, I am at the same time 
compelled to change the name given to it by Professor M*Coy under a mistaken impression 
as to the structure of these feet. The non-existence in the present species of the inter- 
calary pieces in the abdomen, which are so conspicuous in all the Dromiadae, including 
the extinct genus Dromiolites, described in the former part of this monograph, forms an 
additional proof, in the absence of all other anomurous characters, that Leach was not 
" deceived " when he referred the genus to the family Corystidae, a view which is confirmed 
by the structure of the external footjaws and the form of the oral opening. 

It is remarkable that the species of this genus are very subject to be infested by a 
parasite, probably nearly allied to Bopyrmy which occasions a large swelling on the branchial 
region, and doubtless occupied the branchial cavity. This is precisely the situation in 
which Bopyrm is found in several recent species of the Palsemonidae and their aUies, but I 

* Two species of this genus have been found on the Continent, both of which are specifically 
distinct from the British ones. One of these, Notopocorystea Mulleri of Count von Binkhorst, considerably 
resembles Palceocorystes Broderipii, and is from the Maestricht beds. The second is P. FHgeri of 
Professor Milne Edwards, which has many characters in common with that species, but is undoubtedly 
distinct. Eumorphocorystea scufptua of the former author has the peculiar sculpture on the carapace which 
distinguishes Eucoryatea Carteri, but in the former the sculpture extends over the whole carapace, whilst 
in the latter it is confined to the anterior half. 
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do not remember to have sceti the same circuinstance in any of tlie existing Brachyura. I 
have figured a specimen thus infested in Plate 111, fig. 3. 

pALJiocoKTSTES BaoDERiPii, sp., MunlM. Plate II, figs. 8 — 13. 

Char. Gen. Testa dcpressa, lievi ; murgtno latero-anterioro tridentato. 

^ CoRVsTES, Bp., Mofitfll. Gtol. of SuiiMx, I. isix, fig>. tl, ID. Gcol. of the S.E. of 

^ Eng.,p. 170. 

^B — BsaDERiPii, /</. Medklaof the Creation, p. 53'i, fig. 3. 

NoTopocoRtsTEj BuoBBBipn, Morrig. C«t., p. 111. 

DfJicr. Carapace flattened, smooth, minutely granulated, about one fifth longer than 
it is broad, becoming gradnally narniwcr backwards from the tliird lateral tooth ; the 
regions very indistinct ; the hepatic with two small depressed tubercles ; nucha) furrow 
extremely shallow and small, placed very far forward on the cara])ace ; the anterior process 
of the metagastric lobe very narrow and attenuated, extending forward to the base of the 
rostnim, with a thin sulcus on each side ; branchial region occupying two thirds of the 
whole length of the carapace, separated from the cardiac by a curved furrow; front with 
a distinctly bidentate rostrum, which is depressed in the middle; orbits extending laterally 
lo near the anterior angle of the carapace, with two fissures and a triangular tooth lietweeii 
them on the superior margin ; latero-anterior margin with three strong triangular teeth, 
including the external orbital process, and a slight projection behind them, from which 
commences a sharp marginal ridge ; the posterior margin hollowed ; the pteiygostomian 
processes tumid, sulcated, and with two carina;, the superior of wliich has a line of small 
tubercles, Tlie buccal opening twice as long as it is broad, narrowed forwards, and 
extending nearly to the base of the rostrum, the epistome being extremely small. 
External footjaws with the outer stalk slightly curved. The third joint of the inner stalk 
straight, linear, and flat. The anterior segment of the thorax terminating in three 
small, flattened processes. Legs similar to those of P. Stokeaii ; the anterior pair 
short and smooth, the fingers short and inflected, to a degree, however, which varies in 
difiierent specimens, possibly dependent on sex ; the ambulatory legs nearly cyUndrical, the 
third joint with a series of small spines on the anterior side. The abdomen in the male 
narrower than in the female, carinated, the first segment rather longer than the four 
succeeding ones; the second, third, fourth, and fifth short, each with a small central spine 
or tubercle, the sixth forming a large quadrate piece, the seventh triangularly semioval. 

Length of carapace, 1'4 inch ; breadth, 12 inch. 

It occurs in the Gault at Folkestone and Maidstone, in Kent, and at Ringmer, in Sussex, 
in considerable numbers. 

Oils. This species was first figured by Dr. Mantell, in the ' Geology of Snssei,' and 
afterwards in the ' Medals of Creation.' The figures are very inferior, and taken from 
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very imperfect specimens. Professor M'Coy does not appear to have been aware of these 
figures, or of the names and description given by Mantell in the * Medals/ as he makes no 
mention whatever of this species. It is found in considerable numbers in the Gault at 
Folkestone, and Dr. Mantell's specimens were from Maidstone, and from Ringmer in 
Sussex. 



Paljbocorystes Stokesii, Mantellj sp. Plate III, figs. 1 — 9. 

Testa tuberculata, carinata ; margine latero-anteriori quadridentato ; regionis cardiacae 
margine anteriore tuberculo unico instructa. 

CoRTSTES, sp., Mantell. Geol. Subs., t. xxix, figs. 15, 16. Geol. S.E. Engl., p. 169, 

fig. 3. 
— Stokesii, Id, Medals of Great., p. 532, fig. 2. 
NoTOPOCOETSTES Mantelli, M'Coy. Ann. Nat. Hist., 1849, p. 170. 
— Stokesii, Morris. Cat., p. 1 1 1 . 

Descr. Carapace ovate, carinated, the surface minutely granulated ; regions rather 
more distinct than in the former species, and beset with numerous tubercles, of which there 
is a regular series of seven or eight on the median carina, those on the cardiac region pro- 
minent and sharp, a single one being placed in the centre of its anterior margin ; there 
are three or four conspicuous ones on the lateral lobes of the gastric and on the hepatic 
regions, and one on the mesobranchial lobe ; nuchal furrow deeper than in P. Broderipii ; 
the anterior process of the mesogastric lobe very narrow, extending to the base of the 
rostrum, with a thin sulcus on each side ; front terminating in a small bidentate rostrum, 
which is depressed in the middle, and has two smaller teeth immediately above and 
behind the terminal ones ; orbits of moderate size, not extending so far laterally as in the 
former species, with two shallow fissures above ; latero-anterior margin with four strong, 
prominent teeth, curved forwards ; latero-posterior margin regularly, but very slightly, 
curved ; posterior margin less hollowed than in P. Broderipii ; pterygostomian process 
tumid, deeply sulcate, the ridges with numerous tubercles ; buccal opening narrower than 
in the former species. External footjaws with the outer stalk narrow, flat, slightly 
curved inwards ; the inner stalk with the second joint a little wider anteriorly, and longi- 
tudinaUy grooved, the third joint nearly twice as long as it is broad, grooved, and widened 
forwards, inserted at the middle of the anterior margin of the second joint. The legs 
are of moderate size, rather long, and varying in thickness in difierent individuals, which 
may possibly be dependent upon sex. The claws are somewhat flattened, angular ; the 
arm furnished with a few smaU tubercles on the outer and inner margin, and two or three 
near the distal extremity ; the wrist is angular, carinated, and sparsely tuberculated ; the 
hand has three distinctly tuberculated carinaEf, the lower of which runs along the im- 
moveable finger. The abdomen is about half as broad again in the female as in the 
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Kveoth s^ment, and eadt of the' Mgnwnti fiem Hm'mBtoi- to tk» Ath Jim ft «mI 
tobenle in the oentn^ and » ttOI mailer one en. etA ada ; tttf inA Kipnaot » *a«i^ 
•qnare, and the MTenth oBinkmL 

Length of carapace. 1*4 inch ; breadtii, 1*2 ineb. 

Common in tin Gaolt at FolkeMone, Uaiditone, te., and itin man k> io the oppec 
Greeiuand at Cambridge. 

06t. This speciea was first . notiped by Mautell, who obtained it at Eingmer, in 
SniHx, and annoonoed it flnt m the ' Gedogy of Sussex,' and afterwards in the ' Geolugy 
of the Sonth-Eait Coast of Eng^d.' He subsequently described it, under the name of 
Cbryito iSltoi»ftf , in the * Medab of Czeaticm,' in the year 1844. Professor M'Coy. iit 
1848, made it the type of his genus iV!)ilqporory«/£-«, aud gave a tolerably full description 
(d it, u If. MemidU, e^preismg at the same time liis suspicion that it may be identical 
with Mantell's spedes. 

It occurs very commonly in the GaoH at Folkestone, and in innumerable quantities in 
the upper Greensand at Cambridge. 'Hiere are numerous specimens from both ttiese 
localities in eniiy oolleotion which contains lossils from these prolific beds. 



Palaooobtstbs NoKKAia, wilt. FbtelU, Sgs. 10— 13. ^H 

Testd. ovaUL, valde convex!, regione cardiac& tubercuUs tribus in serie longjltudinsli ; 
regione gastrica in media Isevi, ad latera utrinque tuberculis quatuor minoribus. 

BescT. Carapace ovate, one fifth longer than it is broad, very convex, the hdght 
from the plane of the lowest part of the lateral mai^in to the behest point of tbe carapace 
being two fifths of the transverse diameter ; the margins almost evenly rounded ; tbe 
orbits and frontal region somewhat advanced, narrow, and truncate ; latero-anterior ma^n 
with three small teeth, latero-postcrior margin granulated ; the surface of the campace 
glabrous, excepting tbe posterior portion, which is slightly granulated: tubercles few, 
three or four small ones on the lateral portion of tbe gastric region, and three on the 
median line on the cardiac ; orbits approximate, with two conspicuous fissures in the upper 
margin, and a small tooth at the outer angle. 

Length of carapace, 1*4 inch; breadth, 1 inch; height, from the plane of the lateral 
mai^n, 04 inch. 

A single specimen only has come under my observation ; it is from the Chalk Marl of 
ituor, in the Isle of Wight, and in Mr. Norman's collection, to whom I gladly take 
Importunity of recording my obligations, for kindly placing his specimens at my disposal, 
dedicating this species to him. 



EUCORYSTES. 17 

Obs. The distinctions between this and all the other species of the genus are well 
marked. In the number of tubercles on the carapace it is intermediate between P. 
Broderipii and P. Stokesii, having much fewer than the latter species. It is much more 
convex, the margin is more rounded than in either of the others, and the latero- 
posterior margin, instead of passing backwards to its junction with the posterior in 
almost a straight line, as in P. Siokesit, is gradually and evenly curved* 



Genm — ^Eucorystes, Pell. 

Char. Gen. Testa trapezoidea, depressa, dimidio anteriore sculpto in elevationibus 
contortis, linearibus, sulcis separatis; dimidio posteriore laevi, granulato; fronte lato. 
Orbita magnse, latae, margine elevato, usque ad angulos antico-laterales tendentes, supra 
bifissae, infra unifissse. 



Species unica. Eucortstes Carteri, sp., M'Coy. Plate II, figs. 14 — 17. 

Descr. Carapace depressed, somewhat trapeziform, nearly as broad as it is long, not 
greatly narrowed either anteriorly or posteriorly ; the anterior half curiously sculptured, 
the surface being divided by numerous, variously formed, nearly linear, flattened ridges, 
which are separated by sulci of about equal width. These ridges are minutely granulated, 
with a line of somewhat larger granules on their margin, some of which are insulated. 
The elevations are not, as Professor M*Coy would intimate, absolutely identical with the 
different regions or lobes of the regions, although they in some measure indicate them, 
and the metagastric lobe, in particular, forms a dagger-shaped elevation, of which the 
anterior process, extending forwards to the front, represents the blade ; the other 
ridges are in pairs, excepting a broad median one on the urogastric lobe, extending 
far to each side, and they are all symmetrical ; the posterior half of the carapace is 
sUghtly granulated; the latero-anterior margin has two obtuse processes besides the 
external angle of the orbit ; the latero-posterior margin is nearly straight, and the posterior 
very broad, with the angles rounded. The rostrum is tridentate, the lateral teeth being 
longer than the central. The orbits are transverse, excessively large, each occupying 
about a third of the anterior margin of the carapace, and extending to the external angle, 
where there is a small, blunt tooth ; they are about half as broad as they are long, oval, 
directed forwards, slightly contracted in the middle, and apparently open to the antennary 
fossae ; their margins are raised, simple, and there are two fissures on the upper, and one 
near the inner angle in the lower ; the front occupies the middle third of the anterior 
margin of the carapace. 

3 
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Length of carapace, 1'2 inch; breadth, ! inch. 

Found hitherto only in the upper Greensand of Cambridge. 

Oba. A certain general reaemblauce to some of the species of Palaocorysies led 
Professor M'Coy to consider this species as belonging to that genus, which is identical 
with his Nofopocoryates. Hitherto there has been no attempt to separate it from that 
genus. The several forms of the carapace certainly bear a not very remote resemblance 
to P. Broderipii ; but, as it appears to me, the relation is only superficial and on closer 
examination the form aud character of the carapace itself are essentially different, whilst 
in the far more important points, the structure and form of the orbit and of the frontal 
region, the diversity is so great as not to admit of any doubt as to their generic distinction. 
The following are the discrepancies to whicli I have referred. The carapace in the 
present species is much more square, the anterior and posterior portions being considerably 
less narrowed than in any of the species of Palaocoryates ; the sculpture of the anterior 
half of the carapace is totally unlike any other species, not only of Palteocorysfes, but of 
every other Crustacean form with which I am acquainted, with the exception of Eimorpho- 
coT>/sk'8 sculptus of Count von Binkliorst, to which I shall again refer. But when we 
examine the orbital and frontal regions, which are of so ranch more importance as generic 
characters, the discrepancy is still more striking. The breadth of the front between the 
orbits, equalling the long diameter of each orbit, and especially the enormous size of these 
cavities, extending to the antero-external angle of the carapace, at once remove the species 
from a genus in which the front is of moderate size, and the comparatively small and 
round orbits do not even approach the external angle. 

It is certainly remarkable that the peculiar sculpture of the carapace should also occur 
in a Continental species, to which I have just referred, and to which the excellent palceon- 
tologist above named has assigned a distinct generic position. The form and general 
character of Eutnorphocoiystea are, however, not only essentially distinct from the species 
DOW under consideration, but approximate it still more to Palaocoryates, although I consider 
Count von Binkhorst quite justified in the separation he has made. 

Professor M'Coy alludes to the comparative rarity of this species. I believe it lias 
hitherto been found only in the upper Greensand of Cambridge, and it was, with great 
propriety, dedicated to the gentleman in whose fine collection of the fossils of that locality 
the specimen occurred from which the first description was taken. 
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Family— CORYSTIDM ? 

Gemis — Necrocarcinus. 

CAar. Gen. 5T?«/a • suborbicularis, rostro triangulari, regionibus distinctis, tuberculis 
magnis instructis, margine latero-anteriore utriiique producto. Orbitce rotundse superne 
apertae, supra bifissae. Apertura oris aeque longa ac lata, lateribus concavis. 

In tbe *Memoires de la Soc. Lin. de Normandie'/ of the date 1836, there occurs a 
description, by M. Deslongchamps, of a Crustacean from our Gault and Greensand, with 
the name Orithyia La Bechei, and in several of the late Dr. Mantell's works * are notices 
of the same species from the Gault, which was considered by Dr. Leach, to whom 
Mantell referred it, as belonging to the Leucoriad^, and as nearly allied to the recent 
genus Arcania. How our great carcinologist could have arrived at a conclusion so utterly 
without foundation is more surprising than that Dr. Mantell should have unhesitatingly 
adopted this hasty view, and published the species with the name Arcania Bucklandii, 
A careful examination of numerous specimens in my own collection, in that of Dr. 
Bowerbank, and in the British Museum, has not only satisfied me that such is not its true 
relation, but has led me rather to the opinion, not, however, without some doubt, that it 
belongs to the Corystidae, to which family several other species found in the Gault of 
Folkestone and in the upper Greensand of Cambridge are undoubtedly to be referred. 
Having carefully compared the specimens of the present genus from Folkestone with those 
from Cambridge, I find that, notwithstanding their different aspect, they are all of the 
same species, and identical with the so-called Arcania Bucklandii of Mantell ; and I have 
had the satisfaction to find two other species of the same generic form obtained from the 
upper Greensand of Warminster and Maiden Bradley, in Wiltshire. On searching 
further, I discovered in a collection of fossil Crustacea from the Isle of Wight belonging 
to Mr. Norman, of Ventnor, a large specimen of one of these species from the Chalk 
Marl capping the firestone at Atherfield ; and I have since received from Mr. Cunnington, 
of Devizes, several specimens of the same species from the upper Greensand of Wiltshire. 
Several species of this genus have been found on the Continent, and I am informed by 
M. Adolphe Milne Edwards that a Prussian naturalist has given to one of them the 
generic name of Necrocardntis, which I have adopted, although hitherto I have failed to 
obtain any clue to the place of its publication. 

* *Med. of Great.,' p. 534; ' Geol. Suss.,* t. xxix, figs. 7, 8, 14 ; 'S.E. of Engl./ p. 159, fig. 3, 
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Nechocarcinus Bechei, sp., Beshngrhampa. Plate IV, figs. 4 — S. ^^^| 

Testa suborbiculari, modici: convexil, (uberculis quindecem uistructa, rostro inernio. 

Obithyia Bkchei, hesUngch. (1836). Mem, Soc, Lio. Nonn., t, p. 40. t, i, figs. 7—9. 
^ Abcania BccKLiNSii, Manltll (1844). Med. Cr., p. 534 ; Geo). Suss., t. uii, tiga. 

H 7, 8, 14 ; S.E. Eng., p. 159, fig. 3. 

^P" NoTOPOCOKTSTES Bechei, Mofris. Cat., p. III. 

Dfucr. The carapace in this species is of equal length and breadth, moderately con- 
vex, the height from the plane of the lateral margin being not more than one fourth of the 
diameter; the nuchal fun'ow deep and broad; the rostrum triangular, hoIlovFed in the 
centre, and without teeth at the sides ; the regions und lobes raised ; there arc, in all, fifteen 
large tubercles on the carapace, besides a few small ones on the latero-anterior margin, and 
an obsolete one immediately behind the rostrum; of these there are two on each proto- 
gastric lobe, one on the metagastric, one on the urogastrie, one on the cardiac region, 
one on each epibranchial lobe, one on each mesobranchial, and two on each metabranchial. 
The posterior margin is hollowed, and immediately anterior to its raised edge is a rather 
deep depression. The orbits are nearly round, and there are two distinct fissures on the 
upper margin, with a small tooth between them. The oral aperture is about as broad as 
it is long, with the edges slightly curved. 

Of this species I have never seen the footjaws, the abdomen, or the legs, nor even any 
portion of these parts, excepting a hand, figured in Plate V. fig. 3, which indicates a 
minutely granulated surface and a short, rounded, and robust form ; the moveable finger 
bent down to meet the other, which is merely a small pointed process. 

Obs. This species is not at all unfrequent in the Gault of Folkestone and in the upper 
Greensand in the neighbourhood of Cambridge, but I have not seen it from any other 
locality. The specimens from the two beds above named differ considerably in colour and 
surface, those from the Greensand being generally much more injured, both from abrasion 
and fracture, than the others. I have also observed that the single small tubercle at the base 
of the rostrum is ordinarily more conspicuous in the Cambridge than in the Folkestone spe- 
cimens, being in the latter often scarcely discernible. These circumstances, however, are 
not sufficient to constitute specific distinctions. 

Nbceocarcinds Woodwardii, Bell. Plate IV, figs. 1 — 3. 

Testa orbicutari, subglobosa, tuberculis circa viginti instructa, rostro utrinque ad basin 
minute unidentato. 

Bescr. The carapace in the present species is nearly orbicular ; it is much more elevated 
than in the former, and in the young state nearly semiglobose ; the regions separately are 



NECROSCARCINUS. 21 

rather less raised from the general surface, but the tubercles are somewhat more prominent, 
and in the young state acute at the apex. The rostrum is acutely triangular, longer than 
broad, and armed on each side at its base with a very small tooth. The tubercles are more 
numerous than in N. BecAei, being not fewer than twenty ; the five additional ones are 
as follows : — the single one behind the rostrum, which in the former is obsolete, is here 
conspicuous ; there is one on each side of the metagastric lobe in addition to the mesial one, 
and one on each hepatic region. The tubercles are mostly arranged in right lines; thus 
besides those on the median line, the seven anterior ones form a perfectly straight line 
across the anterior part of the carapace, and there is an equally regular longitudinal series 
on each side. The middle portion of the nuchal furrow does not extend so far backwards 
as in the former species ; the edge of the posterior margin is less raised, and the hollow 
immediately anterior to it not so deep. The orbits are round, as in A. Becheiy but the 
fissures are less marked, and there is no tooth between them. 

Amongst the specimens in the British Museum and in Mr. Cunnington's collection 
there are several fragments of limbs which I can scarcely doubt belong to this species. 
Figs. 4 and 5 of Plate V represent the hand and arm probably belonging to the same 
individual. These are covered with tubercles ; the hand is as broad as it is long, the 
finger short and stout ; the arm about twice as long as it is broad. I am confirmed in 
the opinion that these belong to Necrocarcinm by the figure of the hand of N. inflatm, 
which I have received through the kindness of M. Adolphe Milne Edwards, which has 
the same general aspect ; and they can only appertain to the present species. I conclude 
also that figs. 6 and 7 represent fragments of some of the ambulatory legs. 

Length and breadth of the carapace in the largest specimen observed, 2 inches. 

Obs. All the specimens I have yet seen, with one exception, are from the Upper 
Greensand of Warminster and Maiden Bradley, iit Wiltshire, and they are somewhat 
numerous in the British Museum and in the collection of Mr. Cunnington, of Devizes. 
The exception to which I have alluded is a very large individual in the collection of Mr. 
Norman, of Ventnor, from the Chalk Marl capping the firestone at St. Lawrence, in the 
Isle of Wight. This is by far the largest I have seen, being two inches in diameter, 
whereas the largest from the other localities is not quite an inch and a half. 

I have great pleasure in recording the obligations I am under to Mr. Henry and Mr. 
Woodward, of the British Museum, for their constant kindness and attention, and the 
great assistance they have afforded me in the preparation of this work, by dedicating to 
them the present interesting species. 

Nbcrocarcinus tricarinatus, mihi. Plate IV, figs. 9 — 11. 

Testa depressa tuberculata, carinus tribus, longitudinalibus, quarum una in medio 
regionis cardiacse, et altera utrinque in regione branchiali: 
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Deaer. Carapace depreased, suborbicnlar, granulated, witli about sixteen moderate- 
sized tubercles, tlic regions not very distinct ; the curved sculptured line between the 
meso- and tneta-brauchial lobes strongly marked, and resembling impressed letters ; & 
distiuct, but not very elevated, carina on tlie median line, extending tlie whole length of 
the gastric region, and interrupting the nuchal furrow, and another carina on each 
branchial region, extending longitudinally on the middle of the metabranchial lobe. 
strongly granulated; the margin of the specimen described is much broken, so that we 
are left to speculate in some measure upon the exact figure of the carapace ; but 
following the line indicated by the portions which remain entire, it appears to be less 
lUiiforraly rounded than in Necrocarcinua WoodteardiL The orbits have two fissures in 
the superior margin, as in the other species. 

Length of the carapace, \\ inch; breadth, I'G inch. 

I'rom the upper Greensand of Cambridge and of Wiltshire; it has also occurred in 
that of Lyme Regis, in Dorsetshire. 

Oba. Specimens of this species occur in Mr. Carter's collection from the Cambridge 
Greensand and in that of Mr. Cunnmgton from Wiltshire. But probably the earliest 
notice of it is to be found in Sir Henry de la Beche's paper on "The Geology of the 
South Coast of England," in the ' Transactions of the Geological Society," read as early as 
1819, It is there mentioned only as " the back of a singular fossil crab," and as the only 
one he had seen. There is an unmistakeable figure of it,* although the teeth on the 
anterior margin are represented as far more promiaeDt and acute than any which I have 
seen on actual Bpecimens. 

The distinctions between this and either of the other species of the genus, whether 
British or foreign, are very obvious. The depressed carapace, the smaller aod fewer 
tubercles, and the distinct, although low, carina on the median line and on each branchial 
region, are so striking that it cannot be mistaken evea for N. WQodwardii, which it 
approaches more nearly than N- Bechei. 



OKDViB.—ANOMUEA. 
JbMAr^— HOMOLADJE. 

Genua — Homolopsis, Carter, MS. 

Char. Gen. Testa longior quam latior, alta, quadrilatera, tuberculata, regionibus 
distinctis, branchiali maxima triangulari. Oriita approximatse, subrotundse, supra 
unifissae ; fossa antennana ovales, transversse ; epistoma forte pentagonum. 



' Trana. Geol. Soc.,' Sod Mr., vol. i, pi. iil, fig. 1, p. 42. 



HOMOLOPSIS. 28 



Species nnica. Homolopsis Edwardsii, miAi. Plate V, figs. 1,2. 

Descr. Carapace rather longer than it is broad, everywhere granulated ; the regions 
and their lobes very distinct and strongly tuberculated ; the gastric region broad, the 
anterior portion, comprehending the epi-, proto-, and meso-gastric lobes, forming on each 
side a nearly circular area, furnished with five tubercles, and separated from the meta- 
gastric by a well-marked fiurow ; the metagastric lobe has three tubercles disposed in an 
equilateral triangle ; its anterior process extends to just behind the front ; the hepatic 
region is very small on the upper surface, and has a single tubercle ; the lateral portion 
extends broadly downwards to the pterygostomian process, where it has a strong, obtuse 
carina; the urogastric is linear, and has a few small, inconspicuous tubercles; the 
epibranchial lobe is very convex, and has a large, strong, and prominent tubercle standing 
outwards on the latero-anterior margin of the carapace ; the mesobranchial has a single 
tubercle ; the metabranchial lobes very large, roughly granulated, without tubercles, of a 
somewhat triangular figure, the lateral boundary extending forwards to half the length of 
the carapace; a very distinct sulcus separates each metabranchial from the anterior 
branchial lobes and from the gastric region, the two meeting in an angle at a short distance 
from the posterior margin. The gastric region regularly pentagonal, with a single 
tubercle. The nuchal furrow distinct and deep. The front is small, with a small tubercle 
on each side, and its apex incurved to meet the epistome. The orbits nearly round, open 
beneath, with a triangular fissure above near the external angle, exterior to which is a 
large, strong spine ; the antennary fossae small, oval ; epistome large, irregularly penta- 
gonal, with a strong, transverse carina. The broadest part of the carapace is at the 
anterior and lateral angle of the metabranchial lobes. 

Length of the carapace, O'lO inch; breadth, 0'9 inch. 

From the Gault at Folkestone and the Greensand at Cambridge. 

Obs. The aflBnity of this species to Homola was first noticed by Mr. Carter, of Cam- 
bridge, who had applied to it in his own cabinet the generic name which I have adopted* 
It bears a strong general resemblance to the genus Dromilites^ described in the former 
part of this monograph; but its relation to the Dromiada is more apparent than real. 
Whether it may be considered as in any way osculant between these two families, or 
as, in some degree, confirmatory of an opinion which I have long entertained, that the 
distinction between the Dromiadae and Homoladee is not borne out by the natural relations 
of the genera composing the two groups, I must leave with this mere suggestion. 

The remarkable breadth of the metabranchial lobes is the character which gives it the 
greatest prima facie likeness to Drotnilites ; but its essential characters, and in particular 
the absence of all puncta for the insertion of hairs on the carapace, obviously remove it 
from that genus. 
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A beautiful specimen in the Museum of Practical Geology, a mutilated one in the 
British Museum, both from the Gault at Folliestone, and several iu Mr. Carter's collection 
from the upper Greensand at Cambridge, have formed the basis of the above description; 
unfortunately, the carapace alone remains in all cases, without a vestige of limbs or of any 
other organs. 



Order— i/^Ci; URA. 

_P«mi7y— ASTACID^. 

Genus — HoPLorAEu, M'Coif. 

The generic characters will be found in the first part of this monogmph, p. 36. 

AdUITIONAL Ob8ERVATIOM8. 

The extent, both in time and space, in which the different species of this genus occur 
in the deposits of seas of very remote epochs, is deserving of particular remark. In the 
London Clay two well-marked species have been found, and have been already described 
in this work ; and as low as tho Greensand at Lyme Regis the existence of a epecies was 
long since made known by the late Mr. George Sowerby I have now to describe no less 
thau two more from the Guult, besides two or three otliers found in difl'ercnt beds 
gf Greensand in various localities. The generic characters first seized upon by Professor 
M'Coy cannot be mistaken, and they are equally appreciable in whatever strata the dif- 
ferent species may occur. It would, in fact, be difficult to name a genus, either fossil or 
recent, of which the characters are more definite, and the different species of which are 
more clearly demonstrable. It is. therefore the more i-emarkable that, with the immense 
interposition of the whole Chalk formation, the genus so distinctly marked as belonging to 
the Greensand and Gault is, as it were, reproduced in the Ijondon Clay, under only slight, 
although definite, specific modifications.. This would surely indicate that the physical con- 
ditions necessary for the propagatieja and maintenance of this particular form of macrurous 
Crustacea existing in that early period when the older members of the cretaceous group 
were formed, should, after the incalculable interspace occupied by the great Chalk deposit, 
during which period we have no trace of the genus, have again prevailed, and favoured or 
permitted its development. How these facts are to be accounted for upon the hypothesis 
of " selection," or of the gradual transformation or development of species, appears to me 
inexplicable. Even were we to allow that the species in each of the different formations 
may possibly have resulted from variation of one original form, aj} opinion utterly at 
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variance, however, with, the &et that they are in every case unmistakeably distinct/ surely 
the reappearance of similar forms, under, similar circumstances, at such remote periods, 
witAout any intervening lini, cannot be so explained. 

Of this genus, although, up to the present time, two species only had been found 
belonging to an epoch earlier than that of the London Clay, I have to make known 
four from: the Gault, and the. upper and lower Greensand. The various species 
oomrring in all these beds: — the London Clay, the Gault at Folkestone, and the 
Greensand of Lyme Regis, of Wiltshire, and of the Isle of Wight- — have so many essential 
pomts of structure in common, that their generic relation to each other is indisputable, 
whilst their specific distinction is not less so ; nor are the distinctions between any two 
species of the periods most remote from each other, of greater value or of a different kind 
from those 'Of the species found in the same bed ; and it is remarkable that the very cha- 
racter upon which M'Coy founded the genus, from species in the London Clay, are essen- 
tially, id^itical with those which belong to all the more recently discovered species. 

This peculiarity, which suggested to M*Coy the name Hoploparia, namely, the extra- 
ordinary elongation of the supra-orbitar spine, is conspicuous also in the unusual 
development of the rostrum, which in J7. longimana is not less than half as long as the 
carapace. 

Upon the whole, seeing that all the rocks in which these Crustaceans ara found are of 
marine origin, we may conclude that they rather represent the recent genus Homarue^ to 
which the common lobster belongs, than ^^/ac2^, which is essentially a fluviatile genus. 



HoPLDPARiA suLCiROSTRis, miU^. Plate V, figs, 8 — 10. 

Testa spinosa, spina supra-orbitali rostrum eqi^ante, rostro bicarinato; ,digito immobili 
manus majpris falciformi ; abdomine punctata 

JDescr. The carapace is nearly cylindrical, the anterior portion armed with several 
rows of spines directed forwards ; a very slight furrow on the median line continued on 
to the posterior portion ; the rostrum very long, with two sharp carinae,, and a deep sulcus 
between them ; the suprarorbitar spine as long as the rostrum, and very slender ; the 
nuchal furrow deep, crossing the middle of. the carapace in an even line; the posterior 
portion of the carapace minutely granulated ; the abdomen smooth and polished ; the 
epimeral plates slightly granulated ; the exterior flap of the tail rounded, nearly as 
broad as it is long ; the division of the two portions about one third from the extremity, 
the terminal portion forming nearly a semicircle ; the anterior legs not more than twice 
as long as the carapace, exclusive of the rostrum, the wrist and arm together about as 
long as the hand ; the claws of very unequal size and dissimilar form, although less 
considerably so than in H. lon^mana ; the larger hand about half as broad as it is 
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long ; the inner margin with a row of strong spines, directed forwards, the rest smooth and 
rounded ; the fingers nearly as long as the hand, compressed, strongly tnberculated for 
half its length towards the extremity ; the immoveable finger falcate ; the smaller hwid 
very slender, with a strong, ronnded ridge on each side ; the inner margin with a row of 
spines as in the larger hand ; the fingers slender, linear, and nearly straight. 

Length of the carapace 15 inch, of the roetruni 0-5 inch, of the legs about 3 inches. 

Found in the Gault at Folkestone, from which locality there are several specimens in 
the British Museum, and in Mr. Carter's collection, as well as in the Woodwardian 
Museum at Cambridge, there are numerous fragments which appear to belong to this 
species. 

OSs. This species is sufficiently distinguished from the others found in the Gauk 
and Grecnsand by the remarkable spinous armature of the gastric region and of the 
inner margin of the hand, and by the falciform constructiou of the immoveable finger of 
the larger hand. 

HopLOPABjA lOHoiKANA, Bp., Someriy. Plate VI. 

Manibus inequallbus bngissimis ; altera grocili, digitis fere linearibus, manu longio- 
ribus ; altera ovbU, digitis curvis, manu brevioribus. 

ASTA.CDB LONOiiUKUS, Soicerby. Zool. Jouro., ii, p. 493, t. x\ii. 

HopLOPAEiA LOSdiMANA, M'Coy. Ann. Nat., 18-19, p. 176. 
— — Morris. Cat., p. 109. 

Deser. The carapace is somewhat uneven, and everywhere granulated,, more coarsely 
on the gastric region, very minutely on the branchial,, without spines or other armature, 
excepting two tubercles on the hepatic region ; the nuchal and branchial furrows conspi- 
cuous, but not deep; the rostrum half as long as the carapace, extremely slender and 
longitudinally sulcate; the supra-orbitar spine nearly as long as the rostrum. The 
abdomen is smooth, sparsely and minutely punctate, the puncta becoming more fi^uent 
and conspicuous on the epimeral plates, which are marked with a shallow, even furrow 
vnthin the maig;in ; the exterior plate of the tail rounded at the extremity. The anterior 
pair of legs are of very unequal size and of dissimilar form ; the arm is nearly as long as 
the hand, the wrist about half as long ; the claws differ greatly ; the larger hand is rather 
longer than the fingers, of a nearly oval form, obtusely carinated on the outer margin, the 
fingers curved and armed with strong tubercles on the opposing edges ; the smaller hand 
is slender, shorter than the fingers, which are nearly linear, and furnished with a con- 
tinuous series of small, sharp, triangular teeth. 

Length of the carapace 2 inches ; breadth, taking the curve from one margin to the 
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other, 2*5 inches; height 1 inch^ length of rostrum 11 inch; length of larger hand 1*2 
inch; of fingers of the same 1 inch; length of smaller hand 0*9 inch; of fingers of the 
same I'd inch. 

Found in the Greensand at Lyme Regis, and at Atherfield, in the Isle of Wight, from 
both which localities there are numerous specimens in the British Museum, and in 
Dr. Bowerbank's collection. 

Ods. In 1826 the late Mr. George Sowerby published in the ' Zoological Journal' an 
account of thia^ species, to which he gave the name of Astacus lonpmanus. The 
specimens described were received through the late Sir Henry de la Beche from the Green- 
sand of Lyme Regis. Since that time several other specimens have been obtained from 
the same locality, which have enabled me greatly to enlarge the description of the species. 
Prof. M'Coy very properly considered it as generically distinct from Astacus, and 
associated it with two species from the LcHidon Clay under the present name. 



HoPLOPARiA PUNCTULATA, miM. Plate V, figs. 11 — 13. 

Testa regionibus valde distinctis.; lobo epigastrico granulosa, scabriusculo ^ proto- 
gastrico fcH^e bituberculato ; abdomine minute punctato. 

Descr. There are in the British Museum and in Dr. Bowerbank's collection, several 
specimens of a species of Hoploparia nearly allied to H. hngimanay but possessing 
characters which, on very careful consideration, and after some hesitation, I have con- 
ddered sufficient to determine its specific distinction. It agrees with that species in the 
general character of the surface of the legs and of the posterior portion of the carapace, as 
well as in the smoothness of the abdomen and in the important character of its punctate 
surface ; but it difiers considerably in the more scabrous surface of the anterior part of the 
carapace, in the much more distinct demarcation of the regions, in their greater compara- 
tive shortness, and in the existence of two very prominent tuberdes on the protogastric 
lobe, which in H. longimana are replaced by a small carina ; the hands, also, are more 
nearly of a size, shorter in proportion, and more rounded. This view of the distinctness 
of the species is strengthened by the fact of its having been found exclusively in the 
Gault, whilst the true H. longii/tiana is found only in the Greensand of Lyme Regis and of 
Atherfield. 



Hoploparia granulosa, mihi. Plate VII, figs. 1, 2. 

Testa cylindracea, omnino granulata, scabriuscula, sulco lineari continuo a rostro usque 
ad marginem posteriorem testsB. 
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In Mr. Cunnington's collection is a specimen constating of a tolerably entire carapace, 
wanting, however, the rostrum and the anterior margin, and of three segments of the 
abdomen ; there are also fragments of the anterior pair of legs, evidently belonging to the 
same individual, consisting of the arm arid wrist, both imperfect. These materiiUs are 
sufficient to indicate the genus, and to tlistiuguish the species from ail others. 

The carapace is nearly cylindrical and evenly rounded, excepting that the sides »e 
very slightly compressed. The whole surface is granulated, the anterior portion more 
coarsely, and almost scabrons, and the prominent granulations are directed somewhat 
forwards ; there are indications of two converging carinse passing to the rostrum, and of a 
smaller one on each side, as in H. /fif/ctroHfn'jt and /{. Saxbp, and there is a spine at the 
base of the supra-orbitar process ; the carapace is divided through its whole length by a 
thin, linear sulcus. The abdomen is cylindrieal and granulated ; the epimeral plates 
mucronate in the middle of the margin, the second very broad. The anterior legs are 
somewhat unequal, but less so than in //. hngimana and some other species. The wrist 
is long, much compressed, and has four large tubercles at the distal margin. 

Length of the carapace 2*1 inches ; height 1-2 inch ; measurement over the back, from 
one lateral margin to the other, 2'7 inches. 

Ohs, This fine species from the Grecnsand of Wiltshire has the almost circular 
carapace and abdomen which characterise the genua, the same even direction of the nuchal 
furrow, and the same peculiar form of the lambdoid furrow. The granular siuface of the 
carapace, becoming almost scabrous at the anterior portion, and an obvious tendency to 
carination at that part, are equally characteristic of this numerous and widely extended 
genus, and are.qoite sufficient, <notwithatanding the .absence of the xostmm and of the 
supra-orbitar spine in all the specimens observed, to justify the position I have assigned to 
this species. It has hitherto only been found in the locality mentioned, and fiists. I believe 
exclusively in. Mr. Cunnington's collection. 



HopLOPAMA ■soABiiA, miU. Plate VII, figa- 3 — 7. 

Testd, maxima, lata, .regionis branchialis parte posteriore granulis nuignis, distinctis, 
elevatis scabra; parte anteriore ejusdem et regione gastrioa tuberculatis. [Brachio 
triquetro, carinis taberculBto-spinosis(P}.} 

Lescr. The carapace is remarkably large, indicating an animal nearly twice the size 
of the majority of the species of the genus. The gastric region and the anterior part 
of the branchial are tuberculated, as is also the median line of the carapace ; in the latter 
the tubercles are in two irregular rows, and almost spiniform ; the broad metabranchial lobe 
is covered with large, regular granulations, which are sufficiently prominent to render the 
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surface «omewbat gcabrous s the nuebtdlurrow k open, but not deep. There is in the British 
Moseum- a specimen df an anteriorleg (fig. 7), which, from a comparison with the fragment 
oonnected with the can^aoe' (fig* 4), I am induced to consider as belonging to this species, 
although with some degree of doubt. It is of moderate length, the arm about as long as the 
hand and wrist together, or half as long again as the hand ; it is of a triquetrous figure, and 
eaoh angle is armed with irregular douUe or triple rows of tubercles ; the wrist has several 
smaller ones ; it is about half as IcHig as the hand, or one third that of the arm ; the hand, 
about twice as long as it is broad, has three or four strong spines at its proximal extremity; 
the outer side is smooth, the inner tuberculated ; the fingers are wanting in the only 
specimen of this part I have seen, which evidently belonged to an individual of com- 
paratively small size. 

Length of the carapace about 4 inohes, breadth 2 inches. 

Found in the Gault at Folkestone, and in the upper Greensand of Cambridge and 
Wiltshire. There are three specimens in the British Museum from the former locality, two 
of the imperfect carapace, -the third of the anterior leg above described, and there are 
numerous specimens from Cambridge in Mr. Carter's collection, and one in Mr. 
Cunnington's, from Wiltshire. 

06s. This is by fw the largest species of the genus/ if we may judge by the length 
and breadth of the carapace. Notwithstanding the fragmentary state of the specimens 
at present known — the whole of the anterior part of the carapace and the abdomen 
being absent — the form of the nuchal furrow and the general character of the carapace and 
of the leg cleariy fix the genus to which the species belongs. 



HoPLOPABjA Saxbtj, M'Coy. Plate VIII. 

Test& granulosa, regione gastrica scabra; carinis quatuor leviter tuberculatis, quarum 
utrinque una super marginem rostri producta; rostro late sulcato; manibus inequalibus, 
valde compressis, tuberculatis. 

HoPLOPABiA Saxbti, M'Coy. Ann. Nat. Hist, 1854; Cent. Brit. Pal., p. 266, 

cam fig. 

Descr. Carapace semicylindrical, roughly grantdated, the anterior portion tubercu- 
lated and scabrous ; there are two pairs of slightly tuberculated, converging carinae, the 
inner two extending to the margins <rf the rostrum, becoming more elevated forwards, so 
as to produce a broad and deep sulcus through its entire length ; a slight elevation arises 
from the posterior part of the hollow ; the supra-orbital ridges are large and prominent, 
armed with a strong spine, and terminating in a long, slender, supra-orbital process ; the 
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nuchal furrow sti-ongly marked, and its lateral portion extending furtlier forwards than in 
most of tbe species. Abdominal segments more finely and evenly granulated llian the 
carapiice. Professor M'Coy states that " the last segment and middle tail-flap have a 
mucii coarser, flattened, or squamous tuberculation ; the transverse suture of the outer 
tail-flap strongly marked, from the great thickness of the basal portion;" of this 1 am 
unable to speak from my own observation, as in all the specimens I have seen these partd 
are wanting or imperfect. The anterior legs are very unequal, almost as much so as in 
H. loiti/ivmna. The arm is tubm-culated, witli a row of a few large tuljercles on the upper 
side; it is much widened towards the distal estremity, where it is about half as broad as 
it is long: ^oi\\ the hands are very much flattened^ tlie larger twice as long as it is broad, 
tubcrculuted, and armed with a row of targe tubercles along the inner edge; the fing^« 
about m long as the hand, the ioimoveable linger almost falcate, depressed in the middle 
throughout its length ; tlie prehensile margin strongly tuberculated ; Uie immoveable 
finger broad and curved, but less so than the other, and armed with similar tubercles. 
The smaller hand roughly granulated, the inner edge with a series of tubercles as in tbe 
larger; the fingers twice as long as the hand, very slender, the immoveable one much 
flattened and sbghtJy curved; the moveable one less flattened, smaller, and also slightly 
curved. 

Length of the whole body G'o inches; length of the carapace, from the margin 
of the orbit, 2-5 inches; breadth 1(3 inch; length of rostrum 09 inch; length of larger 
baud and fingers 4-2 inches; breadth lo inch; length of smaller hand, with the fingers, 
5'2 inches, tbe fiagers occupying more than two thirds of the length. ^^_ 

From the upper Greensand in the Isle of Wight, and near Devizes, in Wiltshire ^^| 

Obs. This fine species was first discovered by Mr. Saxby, in the upper Greenswid at 
Bonchurch, in the Isle of Wight, and described in the ' Annals of Natural History' by 
Mr. M'Coy, who dedicated it to the discoverer. The lai^e specimen figured in Plate VIII 
is in Mr. Cunnington's collection, and is from the Greensand of Wiltshire ; and the hands 
represented in the same plate belong to another fine example, collected by Mr. Norman, of 
Ventnor, and now in the British Museum. With the exception of I£. scabra, it is the 
largest species of the genus with which we arc yet acquainted. 



iienm — Astacoues, BeU. 

AsTACoDES FALCiFER, sp., Phillips. Plate IX, figs. 1 — 6. 

MVGBU FALCIFER, PhHl. 

Of this remarkable species scarcely sufficient data exist for a satisfactory description ; 
yet the remains which have come into my hands indicate not merely the specific but the 



ASTACODES. 31 

generic distinction from alt other forms hitherto discovered . The examination of a beautiful 
specimen of the last five segments of the abdomen, with the caudal appendages, formerly in 
the collection of Mr. Bean, of Scarborough, and now in the British Museum, and of several 
firagments in the museum at York, for the loan of which I have to acknowledge the cour- 
te^ of the council of that institution, has enabled me to arrive at the conclusion above 
stated. The carapace is large and rounded, everywhere coarsely granulated, the granula- 
tions being more rough and less frequent on the anterior portion ; the nuchal furrow deep 
and sloping, bordered on each side by a small, granulated carina, and there are two or three 
longitudinal carinae on the sides of the anterior part of the carapace ; the abdomen is semi- 
cylindrical,, very e\^n, polished^ and conspicuously punctate; the epimeral plates of the 
fourth, fifth, and sixth segments are prolonged in ta an elegant falcif(H*m process, with the 
points directed backwards, and the anterior margin of each regularly dentated. The seventh 
s^ment or central caudal plate is broad^ and furnished with a few tubercles ; the lateral 
caudal plates rather narrow, obsoletely carinated, and fimbriated at the extremity ; the 
common basal point oval ; the hand is remarkably robust, coarsely granulated, the fingers 
armed with strong tubercles on the prehensile edge. 
.Found in the Speeton Clay. 

It appears that Prof Phillips^ considers this species as belonging to the genus Meyeria ; 
it does not, however, appear to me that this view is borne out by the structures above men- 
tiooedi The peculiar characters of that genus are wanting, and the whole aspect of the 
pc^ions which have come under my observation is widely difierent. The even, polished, 
punctate abdomen, with its falciform lateral processes, and the robust, powerful claw, are 
utterly unlike those parts in the genus in question. 



There is in the British Museum a fragment consisting of three segments of the abdomen 
of a small macrurous species from the Speeton Clay, formerly in the cellection of Mr. Bean, 
and named by that gentleman Astacm mtdticavatua. The surface is regularly, as it were, 
eroded by numerous conspicuous, impressed puncta ; there is on each side a prominent 
carina ; the epimeral processes are acutely triangular, and turned a little backwards. 

There is also a specimen from the same locality of a pair of hands, which probably may 
have belonged to the same species. They are of equal size and similar form ; evenly rounded, 
somewhat tumid, nearly oval, being contracted at each extremity ; the fingers are slender ; 
the surface is minutely but roughly granulated. In both cases the data are too scanty to 
afibrd any satisfactory suggestion as to the relation of the species. 

The specimens are figured,^ somewhat enlarged, at Plate IX, figs. 7, 8. 
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Genus — Metebia, M^Coy~ 

Char. Gen. Testa compressa, alta, plori-cariuata, rostrata ; sulco nuehalt acute aogu- 
lari. Abdomen seniieyliDdricum, aculptum, processu lateral! segmenti secundi lato, rotiui- 
dato. Cauda fiabi'Uam exterim transverse divisum. 

The gemis Meyeria was established by Prof. M'Coy for. the recepticHi of two veiy 
beautiful species, one of which is peculiar to the Speeton Clay, the other occurring in great 
numbers in the lower Greensand of Atherfield, in the Isle of Wight. Its charactere are 
strongly marked, and the general aspect very peculiar. The carapace in each of the 
species at present known is much compressed, very deep, and sharply and highly ridged 
along the middle of the back; it is marked with several distinct carinas, those on the 
portion anterior to the nuchal furrow (the cephalic arch), most strongly so ; the nuchal far- 
row is deep, and ia the form of a V, each half meeting the opposite one on the median 
line in an acute angle ; tlio sides of the posteiior portion (the scapular arch), are very broad 
and flat ; the rostrum is small and acute. The abdomen is in both species curiously but 
diversely sculptured ; the epimeral plates are rather large, that of the second segment 
broad and rounded, the posterior ones trigonal and slightly curved. The exterior caudal 
piece is divided at about one third from the extremity by a transverse joint, as in 
the Astacidas in general, which is marked by a thin carina. The legs, judging from the 
fragments which have hitherto been observed, are long and slender ; but at present nothing 
is known as to the form of the terminal joint. 

Professor M'Coy placed this genus in the family Thallassinadse {Thallassiniens <rf 
Milne Edwards), but, as I shall presently show, upon entirely mistaken grounds. The 
genus to which he supposes it to be most nearly allied is Q^ia, a fossorial form, of whidi 
two species inhabit our coasts. The characters upon which M'Coy relies for the aupposed 
relation are the size of the abdomen and the compressed form of the carapace. In the 
first place, however, these characters are by no means imiTersal in the family in question, 
nor are they absent in several other families. Tbe size of the can^ace alone would at 
once put it out of the category, aa in tho fossorial group this is invariably small, and 
generally round; but there are other characters which positively associate it with the 
Astacidee. Tbe division across the exterior plate of the tail is an absolutely distinctive 
character of the latter family, never ocourriog in the others ; the epimeral plates of the 
abdominal segments are lai^e in the present genus ; they do not exist in any of the 
Thallassinadse. There can, therefore, be no doubt as to the association of Meyeria with 
the Astacoid group, and it is remarkable that hitherto we are unacquainted with a single 
Thallassinian form in our British rocks, akhough several well-marked species have been 
found on the Continent, and have formed the subject of a very interesting and well- 
elaborated paper by M. Adolphe Milne Edwards, which evinces a thorough know- 
ledge of his subject, and a discrimination worthy of the distinguished name he bears. 
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Metbria ornata, sp., Phillips. Plate IX, figs. 9 — 11. 

Scfgmentis abdominis seriebus quatuor vel quinque transversis granorum ornatis ; pro- 
cessibus lateralibus granulatis. 

AsTACUS OBNATUS, PhUL Gcol. York, t. iii, fig. 2. 

Meteria obnata, M'Coy. Ann. Nat. Hist., 1849, p. 333 ; Gontrib. to Brit. Palaeont.' 

p. 138. 
— — Marrii. Cat. Brit. Fobs., p. 111. 

Descr. Carapace scabrous, with even, sharp granulations ; the portion anterior to the 
nuchal furrow (the cephalic arch) with three or four denticulated carinae ; the nuchal 
furrow deep, forming an acute angle on the mesial line of the back. The portion behind 
the furrow (the scapular arch) much larger than the former, compressed, scabrous, with 
rather distant granulations. The abdomen is semi-cylindrical ; each segment ornamented 
with four or five transverse, elevated rows of very distinct, rounded granulations, and 
similar, ones are scattered over the epimeral plates, which are moderately large, those of 
the first and second segment broad and imperfectly quadrilateral, the remainder trigonal. 
The tail is rather short, the central plate rounded at the extremity, sulcated, and granu- 
lated ; the exterior plate is slightly curved, and has a longitudinal carina and furrow and 
a row of granulations. 

Length of the carapace 1'3 inch, length of abdomen 2 inches. 

This species has, I believe, been hitherto found only in the Speeton clay, where it 
occurs in oval nodules. Specimens exist in the British Museum, in the Woodwardian at 
Cambridge, the York Museum, and in Dr. Bowerbank's and other private collections. 



Meteria vectensis. Plate X. 

Segmentis abdominis longitudinaliter tricarinatis ; carinis granulatis. 

Mybbia magna, M'Coy. Ann. Nat. Hist., 1849, p. 334 ; Contrib. Brit. Pal»ont., 

p. 139. 
— — Morris, Cat. Brit. Fobs., p. 111. 

Descr. The carapace in this species is very deep, much compressed, the lower part of 
the sides being nearly perpendicular ; the nuchal furrow is deep, and its angle is less acute 
than in M. ornata ; the cephalic portion is gradually narrowed forwards, terminated by 
a short, slender, acute rostrum, which is not more than one fourth the length of the 
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cephalic portion of the carapace ; there are on this part seven more or less distinct carins^ 
three pairs and one on the median line ; the lowest is short, and extends backwards along 
the side of the scapular arch, being interrupted only by the nuchal furrow; the next 
above it is strongly marked, acute, and, like the former, has a series of small tubercjes ; it 
extends forwards to a minute superorbitar spine; the median carina extends from a 
short distance in front of the nuchal furrow nearly to the rostrum, and two others, con- 
verging regiJarly, terminate at its apex. The scapular arch or portion of the carapace 
behind the nuchal furrow has a strongly raised median carina, another on each side con- 
tinuous with the second on the anterior portion, and between these is an awl-shaped 
elevation, passing backwards and upwards, and, like the former, tuberculated. The whole 
surface is granulated, tliough more sparsely than in M. ornafa. The abdomen is more 
compressed than in that species ; the segments are somewhat longer, and have three small 
longitudinal carinae. each of which is furnished with a series of a few granulations. The 
lateral or epimeral processes are irregularly sculptured, and have a few scattered granu- 
lations. The lateral pieces of the tail have each a longitudinal carina, and the exterior 
one shows very distinctly the transverse division which denotes its relation to the Astacoid 
group. The legs are long, slender, and compressed, and the first (?) pair, which is 
extremely long, is angular and carinatcd, and has several longitudinal rows of small.sptnes. 
Judging from the fragments which I have had an opportunity of examining, this extraor- 
dinary development of the leg may depend on sex, as the portion which remains of this 
limb in some specimens appears to be much smaller than in others. The second pair is 
also much larger than the remaining ones. The latter are nearly smooth, and evenly | 
compressed, without any angularity. * 

Length of carapace 2*5 inches, height 1*2 inch ; length of abdomen 3'5 inches. 

Prom the Greensand at Atherfield, in the Isle of Wight, where it occurs in profusion, 
so as to have given to the beds where it is found the name of " Lobster beds" — M'Coy 
also gives " Speeton clay of Speeton" as another locality, but I have not met with any 
specimens from thence, and am doubtful of the correctness of this statement. 



Genus — Phlictisoma, BeU. 



Char. Gen. Testa tuberculata, lobo mesogastrico distincto, separate, lineari. Abdomen 
semicylindricum, epimeris elongatis, angustis. Pedes antici robusti, tuinidi, tuberculati ; 
reliqui Icevis, compressi. 
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Phlyctisoma tuberculatum, mihi. Plate XI, figs. 1 — 8. 

Testa omnino tuberculata. 

Descr. The carapace in this remarkable species is semi-cylindrical, covered in every 
part with tubercles, which are of dissimilar sizes ; it is divided longitudinally by a narrow 
and deep mesial sulcus, which bifurcates at the anterior part of the carapace, to enclose 
the mesogastric lobe, which is thus completely insulated from the surrounding part of the 
gastric region ; it is almost linear in form, terminating posteriorly in a point at a short 
distance from the nuchal furrow. The meso-branchial furrow is nearly parallel with the 
nuchal, and similar to it in breadth and depth ; they are both rather deep, smooth, 
and polished. There is a short, curved, connecting furrow extending between them, near 
the margin of the carapace, separating the epibranchial lobe, and with the others enclosing 
the mesobranchial. The cardiac region is faintly indicated, it is of a triangular form, and 
is divided by the longitudinal mesial furrow ; the posterior margin of the carapace is 
curved forwards, and has a distinct, raised edge, bounded by a deep furrow. The abdomen 
is semi-cylindrical, the segments somewhat tuberculated ; the epimeral processes are long, 
narrow, and triangular, excepting the second, which is broad and quadrate, and hollowed 
in the middle. The caudal segment or central plate of the tail is broad, rounded, and 
curiously marked with sulci, ridges, and tubercles, and the margin is raised. The external 
caudal plates are wanting in all the specimens observed. The anterior legs are robust, 
tumid, and covered with tubercles, similar to those of the carapace. Portions of the arm, 
wrist, and hand are figured in the plate. The portions of ambulatory legs hitherto 
obtained, show them to be compressed and quite smooth. 

All the known specimens, and they are very numerous, are from the Greensand of 
Cambridge, and are principally in Mr. Carter's fine collection of Crustacea from those beds. 

Obs. This genus is in several respects a remarkable one, and presents characters which 
forbid its being associated with any other. The general aspect of the carapace, its crowded 
tuberculation, uniform in all its parts in the present species, the breadth and direction of 
its sulci, give it h prima facie resemblance to Hoploparia scabra, but this similarity only 
holds in unimportant characters, and even in these is more apparent than real. The 
tubercles are in this species spread over the whole surface, without the mesobranchial area 
which is so characteristic of H. scabra. The sulci also are difierent in their direction, 
although similar in depth and in the smoothness of their surface. The most striking 
peculiarity, however, and that by which it is distinguished from all other genera, recent or 
fossil, which have come under my notice, is the distinct insulation of the meto-gastric lobe, 
which is enclosed, as it were, by a bifurcation of the longitudinal mesial furrow. The 
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form of this separated piece is also altogether different from the element of whicli it is the 
homologue in every other genus. Another remarkable peculiarity is in the form of the 
epimeral plates, which are remarkably long and narrow. 

The existence of a cardiac region, which appears to rae to be certainly, although faintly, 
indicated, in conjunction with a median sulcus by which it is longitudinally divided into 
two portions, forms, if I am right in this appropriation, an exception to the law laid down 
in the elaborate and learned disquisition on the elements of the carapace by Prof. Milne 
Edwards,* that when, as in the case of the common lobster, the carapace is divided along 
its whole length by a median furrow, it is at the expense of the cardiac region. In the 
case, also, of Gli/ph^a, the whole scapular portion of the carapace is thus divided, yet the 
cardiac region appears to me to be riuite as distinct as in any other macrurous form, and 
more so than in most. 



Pbltctisoma gkandlatdm, mihi. Plate XI, figs. 9, 10, 



Lobis metabranchialibus granulatis, baud tuberculatis. 



In Mr. Carter's collection are several fragments of a species distinct from the fonner, 
which on close examination I find to possess the remarkable peculiarity upon which I have 
found it necessary to constitute the present genus, namely, the insulation of the mesogastric 
lobe, of a linear form, by the bifurcation of the median furrow. In the present species 
the whole of the broad raetabranchial lobe is covered with uniform granulations, instead 
of the distinct tubercles which cover this as well as every other part of the carapace in Fh. 
tuberculatum. The remaining portion of the carapace in this species is also tuberculated, 
but less thickly than in the formei*. 

All the fragments which I have seen are too imperfect to allow of any further description, 
but the generic identity and the specific distinction of the two are equally certain. 

It is found with the former in the upper Greensand of Cambridge. 

* 'Ann. de» S. Nat.,' 1851, p. 247. 
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Genus — GLYPHiEA, Meyer. 
GLYPHiEA CRETACEA, M'Coy. Plate XI, figs 11 — 13. 

Area cephalica testae polita, septem-carinata ; carinis granulatis. 

GLYPHiEA CRETACEA, M*Coy. Aim. Nat. Hist., 1854, p. 118, pi. iv, fig. 2 ; Contrib. 

to Brit. Paleeont., p. 268, fig. 2. 

Descr, The carapace is nearly cylindrical, somewhat narrowed anteriorly ; the cephalic 
arch nearly as long as the scapular ; the ground surface of this part smooth and polished, 
having seven distinct carinae, which are nearly parallel, and each, with the exception of the 
median one, formed of a single row of granulations ; the hepatic region granulated ; the 
nuchal furrow extends almost straight across the dorsal part of the carapace, excepting a 
slight angle forwards on the median line ; the scapular arch divided by a median longi- 
tudinal furrow ; the regions distinct ; the cardiac region broad, polished, and sparsely 
granulated ; the branchial uniformly more closely so, and with the lobes distinctly marked ; 
the epibranchial small, sending forward a narrow process, which extends to the side of the 
hepatic region ; the mesobranchial linear, narrow, and oblique ; the metabranchial very 
broad, and very uniformly covered with granulations. The only portion of the limbs 
which I have seen consists of the wrist and part of the hand, by which it appears that 
the former is very small and triangular, the latter remarkably long, slightly granulated, 
somewhat compressed, and having a very shallow, longitudinal groove near the lower 



margin. 



Length of carapace 1'2 inch. 

It has hitherto occurred only in the Greensand at Cambridge, and all the specimens I 
have seen are in Mr. Carter's collection. 

Obs. It is very difficult to assign with any certainty to what family of recent Crustacea 
this genus either belongs or is more nearly related. The absence, in all the rfemains 
hitherto found, of any portion of the abdomen, and, indeed, of all those parts upon which 
naturalists usually depend for the generalisation of the species in Crustacea, precludes any 
definite opinion on this head. The structure of the scapular arch is perfectly consistent 
with its being an Astacoid form ; but the cephalic portion of the carapace is quite distinct 
from any other known genus. Professor M*Coy very truly observes that there is no 
" possible modification of Milne Edwards' nomenclature of the parts of Crustacea which 
would enable us to describe the ridges and sulci of the gastric* region of a Glyphaea in 
terms indicating any homology with corresponding parts in other Decapoda.^' 

* Mr. M'Coy*8 word is branchial ; doubtless a slip of the pen. 
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This genus was first determined by Meyer. Three, if not four, species have been found 
in Britain, of which the present, and probably a new one, only belong to the creta- 
ceous beds. 

There are iu Mr. Carter's collection of the Cambridge Greenaand Crustacea two 
fragments of the carapace, which certainly appear to belong to a species of this genus, 
which differs from G. vretacea in having that portion of the carapace anterior to tlie nuchal 
furrow granulated as well as the branchial regions, instead of being polished, and the 
longitudinal ridges are similar in character. The fragments are too imperfect to form the 
subject of a satisfactory description. I propose to give it provisionally the name of GlyphtBa 
Carteri. It is figured in Plate XI, fig. 14. 




ADDENDA. 



Etyus similis, mihi. Plate I, fig. 12 ; and XI, fig. 15. 

At page 6 I referred to a supposed variety of Etyns Martini^ of which also a figure, 
representing the orbits, is given in Plate I, fig. 12. The examination of two additional 
specimens with which I have been favoured by Mr. Carter, has, however, convinced me 
that these, with the former, belong to a distinct species, to which, from its great similarity 
to E. Martini, I have given the above name. 

The ground of the carapace is more minutely granulated than in the former species. 
The tuberculation is considerably different, the whole portion anterior to the nuchal furrow 
being studded, somewhat irregularly, with distinct tubercles. The nuchal furrow is more 
waved in its course across the carapace, and it is deeper and broader ; the regions generally 
are more elevated ; the teeth of the latero-anterior margin are more regular and prominent, 
but without the distinct terminal tubercle which exists on each of the slight lateral projec- 
tions in the former. All the specimens examined were imperfect at the posterior portion 
of the carapace, but it appears, from the proportions of the regions generally, that this 
species is somewhat bVoader in proportion to its length. 

It occurs with the other species in the Cambridge Upper Greensand. 



Etjcorystes Carteri, var. Plate XI, fig. 16. 

Mr. Carter has favoured me with the opportunity of examining and figuring a very 
interesting variety of Eucorystes Carteri, in which the posterior half of the carapace 
corresponding with the scapular arch is sculptured in the same manner as the anterior 
half, as figured in Plate II, figs. 14 and 17. In this, the only existing specimen, there is, in 
addition to the sculpturing before described, a median longitudinal ridge, and one on each 
branchial region. These are linear, flattened, and granulated as the others. Whether this 
may be considered as the normal condition of the species or not it is difficult to determine. 
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but I have thought that id one or two specimens of the ordinary form I have detected a 
trace of the posterior median ridge. 

The approximation of this genus to Eumorphocorptes of M. Binkhorst is apparently 
strengthened by the occurrence of this specimen. 



In Mr. Carter's rich collection of Crustacea from the Cambridge Greensaud, to which 
I have been so largely indebted, are numerous specimens of fragments of limbs of the 
greatest interest and beauty. I cannot but hope that before this work is completed fresh 
investigations may enable us to appropriate some of these to species yet to be described, 
and in this liope I have refrained from figuring or further alluding to them. 




1. Trachjmius mlcatus (p. 2), from the U[)per Greensand of Wiltshire. In Mr. 

Cunnington's collection. 

2, 3. MiUiracitea vrctenms (p. 1), from the Lower Greensand in the Isle of Wight 
The former in the British MuscTim, the latter in Dr. Bowerbank's collection. 

-6. Three views of Xanihovia gibbrma {p. 3), from the Green&and of Wiltshire. In 
the collection of Mr. Cunningtou. 

7. Etym Martini (p. 5), from the Gault at Folkestone; i-estorcd from specimens in the 

author's collection. 

8. Under side of the same, from a specimen from the Greensand of Cambridge . 

9. Abdomen, and 

10. Footjaw of the same. 

11. Hand of the same species, from the Greensand of Cambridge. In Mr. Carter's 

collection. 

12. Front view of Efifux nmi/is (p. 6 and 39), see PI. XI, fig. 15. 

13. Xanthoaia i/ranutosa (p. 4), from the Greensand of Cambridge. In Mr. Carter's 

collection. 

14. Diaulax Carteriana (p. 6), from the Greensand of Cambridge. In Mr. Carter's 

collection. 

15. Front view of the same, shewing the orbits. 

16. Hand of the same. 

17. Cj/phonolus incertus (p. 8), from the Greensand of Wiltshire. In the collection of 

Mr. Cunnington. 

18. Front view of the same specimen. 

19. A larger individual from the Cambridge Greensand. In Mr. Carter's collection. 



Figs. 1, 7, 8, 14 — 18, are enlarged by one third. 
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PLATE II. 



] — 3. Back, front, and side views of Plagiophthalmm ovi/ormis (p. 9), from the Green- 
sand of Wilt&hire. In Mr. Cunnington's collection. 

4 — 6. Back, front, and side views of Hcmioon Cminingtonii (p. 10), from the Greensand 
of Wiltsliire. In Mr. Cunnington's collection. 

7. Under view of a specimen of the same, from the Cambridge Bed. In the author's 
collection. 

8 — 10. Upper, side, and under views of PaUsocofyates Brodci-ipii (p. 14), after speci- 
mens in Dr. Bowerbank'a collection, iJrom the Gault at Folkestone. 

11. Specimen showing the anterior pair of legs, from the same locality. In the author's 

collection. 

12. Under side of the same, showing the basal joint of the legs, and part of the footjaws. 

13. Diagram of the abdomen, of the same species. 

14. Eitcorystes Carteri (p. 17), from the Greensand of Cambridge. In Mr. Carter's 

collection. 

15. Under side of a small specimen of the same. 

16. Front view of the same species, showing the large and distant orbits. 

17. Restored view of the carapace of the same species. 
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1. Palaocorifstcs f^to/ceaii (|). 15). 

2- The same, showing a ]>ortioii of the abdomen. 

3. Carapace of the same, infested with a bop)'riform [larasite, from the Cambridge 

Greensand. 

4. The same, with the anterior leg. 

5. 6. Specimens showing the basal joints of the legs aui the footjawM. 

7. Front view of a small specimen of the same species. 

8, 9. Diagrams of the abdomen and footjaw. 

The specimens are all in the collections of Dr. Bowerbank and the author, and 
with the exception of fig. 3, are from the Gault, at Folkestone. 



10 — 12. Upper, side, and back views of Paltsocorystes Normani (p. 16), from "The 
Chalk Marl, capping the fire-stone," at Ventnor, in the Isle of Wight. In the 
collection of Mr. Norman, of that place. 
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1, Necrocarcinui iroodwnrdii (p. 20), from a fine specimen in Mr. Norman's collection, 
from " the Chalk ^lar!, capping the firestone," at St. Lawrence, in the Isle of 
Wight. 

2, 3. Small specimens of the same, from the Greensand of Wjltsliire. In the collection 
of Mr. Cunnington. 

4 — y. Necrocarcinm Beckei (p. 20), after specimens in the collections of Dr. Bowerbank 
and the anthor, from the Ganlt, at Folkestone, and the Greensand of Cambridge. 
9. Necrocarcimia tricarinatm (p. 21), from Wiltshire. In Mr. Cunnington's collection. 
10, 11. Smaller specimens of the same, from Cambridge. In the author's collection. 






^ 








9 





\ 



fig- 



( 

I 



J, 2. Upper and under side of ffomoh/tm Edwardsii (p. 23), from a fine specimen iu the 
I Museum of Practical Geology, from the Gault, at Follcestone. 

3. Hand of Necrocarcinus Beckci. In the collection of Mr. S. J. Mackie, from the 
Gault, at Folkestone, 
4, 5. Hand and arm of Necrocarcinun Woodwardii. 
6, 7. Portions of the legs, probably of the same species. 

The lest four specimens are in Mr. Cunnington's collection, from the Green- 
sand of Wiltshire. 

8. Iloplopana Aulcirostris (p. 26). 

9, Anterior portion of the carapace of the same, showing the roatnim. 
10. Side view of the abdomen, of the same species. 

The specimens are all from the Gault, at Polkestone. In the British Museum. 



11-13. Hoploparia puncttdata (p. 27), from the same locality, and also in the Bhtisli 
Museum. 
14. Portion of the carapace of an unknown Macrurous Crustacean. In the collec- 
tion of Mr. Mackie. 
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I . Hoplc^aria Jongmma (p. 26), from the Greenaand, at Lyme Regis. In the Britisli 

Museum. 
'I. Copy of the original engraving of the same species, illustrating Mr. Sowerby's paper 

in the 'Zoological Journal,' vol. ii, p. 493, pi. xvii. 
3. The claws of a remarkably large specimen of the same, from the Greensand, at Ather- 

field. In Dr. Bowerbank's collection. 




, 2. Ihploparia granulosa fp. 27), from the Upper Greensand of Wiltshire. In Mr. 
Cnnnington'8 collection, 

3. Eophparia scabra (p. 28). One side of the carapace, showing the posterior granu- 

lated scabrous portion, the tubcrculated area behind the nuchal furrow, and the 
tuberculated gastric region. The specimen is from the Gault, at Folkestone, and 
in the British Museum. 

4. Eight side of the carapace of the same species, from the same locality, and also in 

the British Museum. 

5. The tuberculated portion of the carapace of the same. 

6. Left side of the carapace of the same. This and the last, are from the Cambridge 

Greensand, and in Mr. Carter's collection. 

7. Anterior leg, probably of the same species, from the Gault, at Folkestone. In tbc- 

British Museum. 
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1. Carapace and abdomen of Hophparia Saa-bj/i (p. 2!)), from the Greensand of 

Wiltshire. lu Mr. Cuiiniiigtou's collection. 

2, 3. Claws and hands of the same species, from Veiitiior. In Mr. Norman's collection. 



HaieVIIL 




I 2. 



0,10. 
11. 



Abdomen of Astacodes falci/cr (p, 30), from a specimen in the British Museum, 

formerly in Mr. Bean's collection. 
Fragments of the carapace of the same. In the museum, at York. 
A hand, in the same colIectioQ, marked, as belonging to this species, which is 

doubtful from its great size. 
FortioQ of the abdomen, and 8, the hands of a species, named by Mr. Bean, 

" Astacuv i/iuUicox/afus" (p. 31). In the British Museum. 
Carapace and abdomen of Mryeria omata (p. 33). In the museum, at York. 
Anterior portion of the carapace of the same. In the British Museum. 



All the specimens figiu^d iu this plate are from the Speetou Clay. 
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PLATE X. 



fig. 

1 . Mpyeria vecienm (p. 33). After a fine specimen, in Mr. Norman's collection, from 

Atherfield. 

2. The same species, from a specimen in the British Museum, showing, with other inte- 

resting details, the transverse articulation of the outer caiulal plate, indicating 
the astacoid relation of the getius. 

3. A beautiful example of the carapace of this species. 

4. A si>ecifflen, showing the structure and great length of tlie anterior legs, 
^.fi. A fragment, with portions of the other legs. 

The last three figures are from specimens in Dr. BowerbanVs colkx^ion, and are from 

Atherfield. 
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1 — 3. Dorsal views oi Pklifctisoma tiiberadatum (p, 33), showing the linear insulated raeso- 

gastric lobe. 
4, 5. Side view of the carapace of the same. 

6. Part of the carapace, and the abdomen of the same. 
7, 8- Portions of the anus, wrist, and hand of the same. 
y, 10, Dorsal view oi PMyvlimma //ranulalmu (p. 30). 
n, 12. Dorsal view of the carapace of Glyphtsa cretacea (p. 37). 

13. Portion of one of the legs of the same species. 

14. Side view of the carapace of Glifplnea Carteri (p. 38). 

15. Bii/ussimUis (p. 39), 

16. A remarkable variet)' of E/'corysles Carteri (p. 39). 

The specimens in this Plate are all from the Upper Greensand at Cambridge, and in the 
collection of Mr. Carter. 
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